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* Returned refers to the sample or subs thereof being returned to the batch or original sample: or a new 
number being assigned to the sample, or subs thereof for a different anaIysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 
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* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new number 
being assigned to the sample, or subs thereof for a different analysis method. Attach an explanation for anomalies 
of missing or greater sample mass, 
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* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new number 
being assigned to the sample, or subs thereof for a different analysis method. Attach an explanation for anomalies 
of missing or greater sample mass. 
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* Returned refers to the Sam 
number being assigned to the sample, or subs thereof for a different analysis method. 
explanation for anomalies of missing or greater sample mass. 
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Date ID ID Amount , Results *Ret. 
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* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new number 
being assigned to the sample, or subs thereof for a different analysis method. Attach an explanation for anomalies 
of missing or greater sample mass. 
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ple or subs thereof being returned to the batch or original sample; or a new 
the sample, or subs thereof for a different analysis method. Attach an 
missing or greater sample mass. 



explanation for anomalies of missing or greater sample mass. 



* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number beinQ assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. m 



* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 



a 

--T&Y 
c 

a 

* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new number 
being assigned to the sample, or subs thereof for a different analysis method. Attach an explanation for anomalies 
of missing or greater sample mass. a 
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* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new number 
being assigned to the sample, or subs thereof for a different analysis method. Attach an explanation for anomalies 
of missing or greater sample mass. 

FM-181 KLS/7/93/REV. 1 
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* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 
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* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 
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* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new number 
being assigned to the sample, or subs thereof for a different analysis method. Attach an explanation for anomalies 
of missing or greater sample mass. 
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* Returned refers to the sample or subs thereof being returned to the batch or original sample: or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 
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* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new number 
being assigned to the sample, or subs thereof for a different analysis method. Attach an explanation for anomalies 
of missing or greater sample mass. @ 
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* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new number 
being assigned to the sample, or subs thereof for a different analysis method. Attach an explanation for anomalies 
of missing or greater sample mass. 
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* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 
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Date ID ID Amount Results *Returned 

* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 
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* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 
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Lockheed T & E Batch ID: 

* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation f o r  anomalies of missing or greater sample mass. e 



* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a dilferent analysis method. Attach an 
explanation for anomalies of niissiny or greater sample mass. 
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* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a dillerent analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 



* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sarnple mass. 



* Returned refers to the sample or subs thereof being returned to the batch or origlnal sample; or a R8W 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 
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* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 
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"Returned 

* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 
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* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 
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* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a dilferent analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 





* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation t o r  anomalies of missing or greater sample mass. e 



* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 



* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 



* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 
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* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 
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* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 
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11 Lockheed T & E Batch ID: 

* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 



* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 



Lockheed T & E Batch ID: r. 

* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 



Lockheed T & E 

* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 8 



* Returned refers to the sample or subs thereof being returned to the batch oc original sample: or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 



* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 
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* Returned refers to the sample or subs thereof being returned to the batch or original sample; or a new 
number being assigned to the sample, or subs thereof for a different analysis method. Attach an 
explanation for anomalies of missing or greater sample mass. 
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Explanation regarding the Activity/MCA Data Sheets: 

During the early portion of this project, the Region of Interest (ROI) was established to cover 
the spectrum from the left tail to the right tail of the 241Am peak. During early August, 1993, 
it was found that this region was being overlapped by peaks originating from naturally 
occurring radioactive materials (NORM), specifically uranium, which was becoming 
concentrated by the mineral jig, the shaker table, and the centrifugal concentrator. 

At this point, all samples read thereafter used a narrower ROI which was established to 
assume symmetry on both sides of the channel with the highest reading. This 
reestablishment necessitated either the reanalysis of archived samples or the recall and 
restripping of stored spectrums. Some stored spectrums had become corrupted, all being 
from the dry and wet sieving work in the early stage of the project. In these instances, the 
original spectrums were used in the computation of activity levels for the dry and wet sieving. 
On almost all occasions for the sieve data, the reestablished activity levels are near the levels 
of the original analysis. It is therefore assumed that the original activity levels which were not 
retrievable from the stored spectrums represent values close to the recomputed ROI-derived 
values. 

In addition to this difficulty, some original Activity/MCA Data Sheets contain data from other 
projects which is considered to be customer confidential. 

Volume 1 of Appendix A contains the reconstructed data sheets and copies of data sheets 
which required no reconstruction. Volume 2 of Appendix A contains copies of the original 
Activity/MCA Data Sheets. All customer confidential data has been obscured from these 
records to protect other clients. 
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EXECUTIVE SUMMARY 

A laboratory scale test using a mineral jig was conducted for the Reynolds Electrical and Engineering 

Company (REECo) to demonstrate a physical process for removing a plutonium surrogate, bismuth from 

NTS soil. This report contains data and analysis of the test. The configuration used in the demonstration 

included gravimetric equipment designed to remove a target material (bismuth) followed by size 

fractionation of the soil and polymer aided thickening of the fine soil fractions. -The demonstration 

illustrated that volume reduction technologies can be utilized to reduce the volumes of waste which 

require disposal when the plutonium contaminated soil is processed. 

The test shows volume reductions of 39% are achievable on the test soil. Bismuth concentration in the 

soils w a s  reduced from 80 pg/g to 9 ,ug/g. Higher volume reductions may be obtainable by further 

processing of thickener underflow process streams. 

Different results may be achieved on actual plutonium contaminated soils. Although bismuth was selected 

because it has high densty, similar to plutonium, it may not perfectly behave the same as plutonium 

compounds. This test should be viewed as a guide for using the mineral jig on NTS soils. Actual NTS 

soil contaminated with plutonium must be run through the system to get definitive data. 
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Removal of a Plutonium Surrogate (Bismuth) 

from Nevada Test Site Soils 

1 .O Introduction 

A demonstration to remove powdered bismuth (used as a plutonium surrogate) from Nevada Test 

Site (NTS) soils was performed at the Treatability Test Facilty located on the Nevada Test 

Site (NTS). Noncontaminated soil from NTS Area 6 which exhibited similar soil characteristics to 

the plutonium contaminated soil in Area 11 was collected by Reynolds Electric and Engineering 

Company (REECo) for the test. Bismuth powder with a tailored particle size distribution was 

added to the soil and homogeneously mixed in a blender. The gravity separation and selective 

fractionation equipment used in the test consisted of a trommel, mineral jig, and spiral classifier 

followed by polymer aided settling in a thickener. The equipment was first fine tuned with 

magnetite to optimize recoveries followed by testing on soil containing the plutonium surrogate 

bismuth. 

2.0 NTS Area 11 Soils 

According to Leavitt (1 978), NTS Area 11 is located on the eastern boundary of the Nevada Test 

Site at an elevation of about 3,400 feet. Soil surveys and their profile descriptions were provided 

by Leavitt (1 978) for the safety shot sites at NTS. Generally, soils ranged in texture from gravelly, 

loamy sands to stony clays, with the majority of soils on the alluvial fans having deep, well- 

developed profiles (distinct horizons indicating Quaternary formations), high alkalinity, platy 

structure (hindering water infiltration), and pH values from 7 to 9. Leavitt further generalized the 

soils as having a shallow to moderately deep character on uplands and steep alluvial fans, and 

very deep and coarse textured character on fan lowlands (common in Basin and Range province, 

F. Peterson, personal communication). Also, Leavitt states that the NTS Area 11 soils are similar 

to Area 18 soils which are typically brown or light gray, calcareous, and have very gravelly and 

sandy control sections. The soils are classified as Typic Torriorthents, a member of a sandy 

skeletal, mixed, nonacid, and mesic family. 

The vegetation in Area 11 consists primarily of big sage (Artemisia Tridenata), buckwheat 

(Eriogonum Maculatum), desert needlegrass (Stipa Speciosa), fourwing saltbush (Atriplex 

Canescens), small rabbitbrush (Carysothamnus Viscidiflorus), and loco weed (Astragalus 

Lentiginosus). 
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3.0 TRUclean Laboraton, Test Svstem Description 

The TFiUclean Laboratory Test System utilized in the demonstration consisted of an integrated 

assembly of unit operations based on technologies from mineral processing. Two basic principles 

are exploited: 1) selective particle size fractionation, and 2) gravimetric separation. During the 

demonstration, the unit operations were reconfigured to address specific soiVsand characteristics. 

A description of the unit configuration utilized for the NTS soils is described in the following 

paragraphs and illustrated in Figure 1. 

Figure 1 Plutonium Surrogate Test Configuration 

During the test run on the NTS soils, the soil to be tested was placed in a feed hopper which 

contains a l/2' grimly screen to remove large stones. The feed hopper then meters the soil to 

the system at a predetermined rate using a feed auger. Soil from the feed hopper enters the 

scrubbing section of the rotating trommel. The scrubbing section of the trommel causes gravel, 

sand, and soil grains to impact against each other, thereby breaking apart agglomerates and 

washing fine grained material from the larger soil pieces. The scrubbed soil then enters a 

screening section in the trommel where it is washed with a water spray. The + 1 /8 inch soil grains 

are retained on a screen and discharged as a trommel oversize through a chute. The fine soil 

grains fall through the screen and enter the mineral jig. 

The mineral jig basically consists of an open tank which is filled with water. A screen supporting 

a bed of steel shot is located about 3 inches below the water level. As soil is introduced into the 

mineral jig, a bed of soil material forms above the steel shot. The bed of soil in the mineral jig is 

periodically fluidized by action of a pulsating diaphragm. When the diaphragm moves up, it 

compresses the water cavrty and produces an upward pulse of water through the bed, lifting and 
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opening the bed. Following the upward pulse, the particles in the bed begin to fall and 

experience separation by differential acceleration. The denser particles of equivalent size 

accelerate more rapidly than the less dense particles, thus, falling further down. As the downward 

stroke continues, dense particles are further separated by hindered settling. When the bed 

compacts, it acts as a heavy slurry and the dense particles continue to settle in the bed. At the 

end of the downward stroke, intersticial trickling occurs, whereby the dense particles move 

through the intersticial openings in the bed. As this alternating pulsation action continues, the 

denser particles preferentially move through the soil bed and supporting steel balls and are 

collected in the hutch located below the steel balls. The upward flow of water is adjusted so that 

the dense particles move down and the less dense particles are swept upward. The soil is 

retained above the bed of steel balls and passes to the discharge end of the mineral jig. 

After processing in the mineral jig, the soil is dewatered and sized in a spiral classifier where soil 

particles larger than about 75 microns are augured up an incline from the water pool in the 

classifier and collected as a clean product and the fine material is carried from the classifier with 

the water overflow. The actual separation size is determined by the water flow rate through the 

classifier, the auger speed, and the classifier pool depth. Soil from the classifier overflow is 

pumped to a thickener tank where a flocculant is added to promote settling of the solids. The 

thickened solids are removed from the bottom of the thickener. Clear water overflows the 

thickener and is used as recycle water in the process. 

4.0 Svstem Pretestinq 

A series of tests were performed on the TRUclean Laboratory Test System to test recoveries prior 

to running the soil with the plutonium surrogate, bismuth. Fifty grams of sized magnetite was 

added to a mixture of + 1/8 inch gravel and 590 micron (30 mesh) sand to simulate the Area 11 

soils. No silt or clay size particles were used in the soil mixture to minimize time required for m a s  

and magnetite balances for the runs. Magnetite was prepared for the tests by dry sieving the 

material in size ranges of 45 - 75 microns, 75 - 150 microns, and 150 - 300 microns. This 

provided three specific size ranges of magnetite and allowed evaluation of operating parameters 

against particle size being recovered. Particle size distribution of the magnetite is shown in 

Appendix 1. Magnetite was used because it provided a quick and easy way to analyze how the 

material proceeded through the various process flow streams (it could be recovered with a 

magnet). 
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All runs were performed following Standard Operating Procedures (SOPS) which included specific 

instructions for operating the equipment used in the test. Operating parameters, process stream 

weights, and magnetite recoveries were recorded on run sheets for each test run performed. 

Thirty mesh sand recovered from the classifier underflow and gravel from the + 1 / 8  inch trommel 

streams were collected in containers, dried by solar evaporation, and weighed. Magnetite from 

a sample of the classifier underflow was recovered by passing the material over a magnet to 

remove the magnetic portion of the sample. The magnetic portion of the sample was 

subsequently passed through 150, 75, and 45 micron sieves to separate the magnetite by size 

fractions. The sue fraction representing that of the original spike was weighed to determine 

residual magnetite in the classifier underflow. 

Concentrates collected in the hutches and classifier cleanout were collected in containers, dried 

in an oven at 1 0 5 O  C, and weighed. The entire contents of the sample were passed over a 

magnet to remove the magnetite. The magnetic portion of the sample was passed through 150, 

75, and 45 micron sieves, followed by weight determination of the sieve fractions. Following each 

run, the system was allowed to operate an additional 15 minutes after feed was exhausted. This 

allowed the 30 mesh sand in the jig bed to be drawn through the artificial steel shot bed and 

collected in the hutches. This procedure resulted in the addition of approximately 1.7 Kg of mass 

in each of the hutch masses. Results of the magnetite test runs and operating parameters are 

found in Appendix 2. 

Magnetite recoveries in the mass balance were below the mass added to the feed. By removing 

the steel shot from the mineral jig and thoroughly washing the shot, three to five grams of 

magnetite were recovered. The magnetite mass losses are most likely attributed to retention in 

the mineral jig shot and hutch horizontal surfaces. 

During these test runs the following parameters were evaluated to maximize recoveries: 

1. Hutch flow rates 

2. Magnetite panicle size 

3. Trommel flow rate 

4. Feed rate 

5. 

6. 

Stroke length of mineral jig 

Stroke frequency of mineral jig 
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The magnetite test runs were examined to determine the operating parameters which recovered 

the highest quantity of magnetite and had the lowest quantity of magnetite in the classifier 

underflow. 

Based on the magnetite testing, the following operating parameters were selected as the initial 

settings for the bismuth testing: 

Soil feed rate = 68.4 Kg/hr 

Trommel flow rate = 20.0 I/m 

Hutch 1 flow rate = 11.4 I/m 

Hutch 2 flow rate = 11.4 Ilm 

Jig ragging = 4.7 mm steel shot 

Mineral jig stroke = 0.635 cm 

Mineral jig stroke frequency = 150 c/m 

5.0 Preparation of Soil and Plutonium Surroqate 

A soil sample was obtained by REECo from a noncontaminated portion of the NTS which 

represented the soil profile of the plutonium contaminated soil in Area 1 1. The soil was screened 

to -1/4 inches when transferred into drums to remove the large gravel and cobbles. The drums 

of noncontaminated soil were then transferred to the TTF for addition of surrogate and testing. 

The noncontaminated soil was placed in a pug mill (twin screw blender) and scheelite added at 

one end of the pug mill. The soil was blended in the mill until a uniform fluorescence was 

observed by a black light in the soil. The soil was then transferred from the pug mill back to the 

drums for storage. 

The bismuth surrogate was prepared at the University of Nevada Reno (UNR) by grinding bismuth 

needles and sieving the material at 75 - 150 and 20 - 38 microns. The plutonium surrogate soil 

sample was prepared by REECo utilizing a V blender to mix the bismuth into the 

noncontaminated Area 11 soils. Appropriate quantities of each size fraction were mixed with the 

NTS soils to obtain a concentration of 40 ppm Bi for each size fraction, resulting in a total Bi 

concentration of 80 ppm in the soil. 

6.0 Surroaate Test Procedure 

Prior to implementing the tests, a test plan was developed by AWC (Wenstrand 1992). The 

purpose of the test plan was to establish a test sequence which will maximize both the activii 

(or surrogate) removed from the test soils and the volume of soils decontaminated by the test 
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process. The test plan described the test configurations which are utilized during the tests along 

with sample locations, sample frequencies, sampling methods, and measurements required on 

samples to obtain all necessary information to evaluate equipment performance. 

The test configuration used in the surrogate test runs consisted of the baseline test configuration 

which evaluates minimal feed preparation in a trommel screen, gravrty separation by a mineral jig, 

size fractionation by a spiral classifier, and polymer assisted settling of suspended solids in a 

thickener. The baseline test configuration is graphically depicted in Figure 1. 

Each unit operation in the test system was controlled utilizing Standard Operating Procedures 

(SOP). Data collected during the test runs was recorded manually on run sheets, as required by 

the SOP. Two test runs (13 and 14) were performed on the NTS soil containing bismuth. Run 

13 sampled only Hutch 1 and the spiral classifier underflow and was considered 'shake down' 

for the new soil type. Run 14 utilized the sampling program described below. 

Soil samples were obtained at several points in order to evaluate performance of system 

components and to obtain a mass balance of the surrogate bismuth in the process streams. The 

sampling points and methods for sample collection are listed below. 

Feed Stream: 

Trommel Oversize 
(> 1 /8') 

Jig Bed (<1/8'): 

Hutch 1 (<l/€Y): 

Hutch 2 (<1/8'): 

Classifier Underflow 
(>75 Micron, <1/8'): 

Classifier Cleanout 
(< 1 /87: 

Thickener (<75 Microns): 

Three samples were taken at evenly spaced time intervals from 
feed and composited into one sample. 

Three samples were taken at evenly spaced time intervals from 
discharge chute. 

One sample was taken from each jig bed following the run. 

Three samples were taken at evenly spaced time intervals from 
Hutch 1 spigot. 

Three samples were taken at evenly spaced time intervals from 
Hutch 2 spigot. 

Three samples were taken at evenly spaced time intervals from 
classifier discharge chute, 

The entire contents of classifier cleanout was retained and one 
sample taken for analysis. 

The entire contents of thickener was retained and one sample 
taken for analysis. 
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This sampling strategy was based on approximately 49.0 Kg of dry soil as feed input. 

Following sampling, each sample was sieved at +45 and -45 micron to separate the sized 

surrogate which reported to each process stream. The +45 and -45 micron fractions were 

submitted to REECo laboratories for analysis. The 45 micron separation size was selected as a 

decisive separation point between the two bismuth particle sizes added to the feed. The 

45 microns also corresponds to the expected lower recovery limits of the mineral jig, as indicated 

in the magnetite testing. 

7.0 Results 

Table 1 shows a summary of the test results on the recovery of plutonium surrogate (bismuth) 

from the NTS soils. Specific calculations for the mass balance are shown in Figure 2 relative to 

their sampling points. Three concentrating points were observed during the test. The larger 

bismuth particles (75 - 150 micron) were concentrated in Hutch 1 at an average concentration of 

455 ppm and the 20 - 38 micron particles in the classifier cleanout (3011 ppm). Additional 

concentration of the 20 - 38 micron bismuth (410 ppm) was found in Hutch 2. Hutch 1 represents 

a 10 fold increase in concentration of the 75 - 150 micron bismuth which was introduced at a feed 

concentration of 40 ppm. The 20 - 38 micron bismuth particles were concentrated by x 10 and 

x 75 in Hutch 2 and the classifier cleanout, respectively. 

Recovery of the <45 micron bismuth was 1.99 grams compared with a calculated 1.96 grams 

based on a concentration of 40 ppm. Onty 1.08 grams of the >45 micron bismuth was recovered 

compared with a calculated 1.96 grams in the feed. The missing bismuth is probably retained 

in the steel shot and hutch as was found in the magnetite runs. It should also be noted that the 

Hutch 1 concentration of bismuth increases as the run progresses (250 pprn, 485 pprn, and 

620 ppm). This indicates that there may be a time lag for the bismuth to pass through the steel 

shot and reach the hutch discharge. Longer run times with larger soil volumes would allow 

evaluation of this trend and probably reduce variations observed between samples. 

The total bismuth concentration was reduced from 80 ppm to 1.65 pprn (98% decrease) in the 

+1/8 inch trommel size fraction and from 80 ppm to 9.38 ppm in the classifier underflow (88% 

decrease). The higher concentration of the classifier underflow relative to the +1/8 inch trornmel 

can be anticipated as a result of the high concentration of 20 - 38 micron bismuth which resided 

in the pool of the classifier (classifier cleanout sample). During the test run, a portion of the 

classifier heal would be carried up the incline with the classifier underfiow. Sample results for test 
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Trommel +1/8' 

runs 13 and 14 are found in Appendix 3. The particle size graphs in Appendix 3 show the 

distribution of particles in the feed and the classifier underflow. As seen by the second graph, 

the classifier fractionation point was about 75 microns. This is based on a comparison of the 

surrogate soil and the classifier underflow particle size analysis as shown in Appendix 3. 

CLEAN STREAM CONCENTRATE STREAM 

Surrogate M a s s  Soil Mass Surrogate Mass Soil M a s s  
(Kgs) (Gm) (Kgs) (Gm) 

- - 0.828 0.001 

A total of 47.5 Kg of soil was recovered as compared to 49 Kgs of soil feed to the test system. 

The missing 1.5 Kg of soil was consumed by samples taken during the test run or can be 

accounted for by small variations on moisture content of soils. 

Jig Bed #1 

Jig Bed #2 

Hutch #1 

Hutch #2 

The mineral jig has a good recovery for particles which exceed 75 microns in sue, as indicated 

by the magnetite runs. The jig recovery starts to drop as particle size approaches 45 microns and 

is ineffective below 45 microns. It was anticipated that concentrating points for the 75 - 150 

micron bismuth would be in the jig hutches and the 20 - 38 micron bismuth would be carried over 

the jig tail and concentrate in the classifier cleanout and thickener tank. Examination of the data 

obtained in this test indicates this theoretical prediction occurred. Appiication of the mineral jig 

should be limited to economically processing large volumes of soils which contain dense 

contaminants above 45 microns in particle size. Once the larger soil volumes are treated, the 

small fractions containing the <45 micron contaminants are subjected to methods designed 

specifically to remove the <45 micron contaminants. 

- - 1.693 0.01 6 

1.693 0.01 6 - - 
- 2108 0.914 

- - 0.362 0.012 

Based on previous work by AWC, the process streams from this run were divided into 'clean' 

streams and 'concentrate' streams as shown in Table 1. 

Table 7 Bismuth and Soil Mass Balance 

~~ ~ 

Classifier Underflow 

Classifier Cleanout 

Thickener Underflow 

- - 13.600 0.127 

0.823 0.008 - 0.305 

- - 26.400 1.705 

Totals I 28.870 2936 18.637 0.1 68 
I I I I 
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The listing of the trommel + 1 /8' and classifier underflow in the 'clean' stream columns is obvious 

because of their low concentrations of bismuth. The two jig beds and classifier cleanout are also 

listed in the 'clean' stream column since they represent process heals. As the volume of soil 

processed through the system increases, the heal masses remain constant and become 

infinitesimally small compared to the total mass processed. For the purposes of the test, it is 

necessary to add the heal masses to the clean volume to adequately represent them at larger 

throughput. These streams would have become pan of the classifier underflow so they were 

assigned the Same concentrations of bismuth as the classifier underflow. This resutts in an 

estimated bismuth inventory of 0.016 grams in the two jig beds and 0.008 grams in the classifier 

cleanout for an extended run. In an operating process, the classifier cleanout can be periodically 

removed as a concentrate. 

Based on the above analysis, the calculated volume reduction would be: 

= 39.2% 18.637 
18.637 + 28.870 

This figure does not include the mass of +1/4' gravels and cobbles removed in the field. If 40% 

of the sample remains in the field, the overall volume reduction would increase substantially. 

Based on the analysis of the bismuth, 1.705 grams of bismuth were collected in the thickener 

tank. This process stream could be treated with a specific separation device to further 

concentrate the 20 - 38 micron bismuth. This represents an 85.6% recovery of the 20 - 38 micron 

bismuth for further treatment. 

8.0 Recommendations 

As a result of the characterization work and testing performed in this project, the following 

recommendations for further study are offered. 

1. The test material used in the ITF has been sized to -1W. In order to determine the 

overall volume reductions which can be anticipated in a field test, the volume ratio of 

+1/4' and -1/4' material needs to be determined. The activty levels in the +1/4' fraction 

remaining in the field should be determined to ascertain if treatment of this fraction is 

required. 
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2. Testing should be continued on actual plutonium contaminated material from Area 1 1. 

Murarik, et a1 (1991) reports the existence of plutonium particles attached to sand grains, 

which would reduce recovery rates relative to the bismuth studies. 

3. Sample mass should be included in future mass balance in an attempt to account for the 

missing 3% mass. 

4. Based on the variation in sample results, a larger volume of plutonium contaminated soil 

should be processed to obtain a steady operational state for the test system. 

10 
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C O U L T E R R  LS P a r t i c l e  S i z e  A n a l y s i s  I 

I F i l e n a m e :  PUID. $ 2 8  
I S a m p l e  I D :  

O p e r a t o r :  
Comments:  

S t a r t  t i m e :  
Run l e n g t h :  
Pump S p e e d :  
O b s c u r a t i o n :  
O p t i c a l  m o d e l :  

1 4 : 2 9  29 Dec 1 9 9 :  
PUID.$28 

G r o u p  I D :  P U I D  
75- 1 5 0  M a g n e t i t e  Run n u m b e r :  6 
J e r r y  F o i s e l ,  LESAT 
T h i s  m a g n e t i t e  w a s  m i l l e d  i n  o u r  r o t a r y  t u m b l e r  and  t h e n  d r y  
s i e v e d  on  0 9 - 1 6 - 9 2 .  I t  w a s  t a k e n  o u t  o f  a 6 oz. N a l g e n e  b o t t l e  
1 4 : 2 7  29 Dec 1 9 9 2  
6 1  S e c o n d s  
75 
10% 
F r a u n h o  f e r  

PC : V e r s i o n  1 . 4 4  1 4 : 2 0  Wed J a n  30 1 9 9 1  
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1 COULTERR L S  Particle Size Analysis 14:30 29 Dec 199 

PUID. $28 

Volume Statistics (Arithmetic) PUID. $28 

Calculations from 0.40 urn to 900.00 urn 
Volume 100.0 2 
Mean: 102.4 urn 95% Conf. Limits: 90.52-114.3 urn 
Median: 110.9 urn Std. Dev.: 60.59 urn 

Variance: Mean/Median Ratio: 0.923 
urn 123.9 Coef. Var.: Mode: 3671 urn2 

59.17 % 
Skewness: -0.238 Left skewed 
Kurtosis: -0.743 Platykurtic 

% >  10.00 25.00 50.00 75.00 90.00 
Size urn 175.9 1 4 4 . 4  110.9 6 9 . 3 3  6.855 

Volume Particle 
9 Diameter 

urn > 
10 .0  175.89 
25.0  1 4 4 . 4 1  
50.0  110.89 
75.0  6 9 . 3 3  
90.0  6.85 

Particle Particle 
Diameter Volume Diameter Volume 

urn 
0 . 4 0  
0 .45  
0 .  50 
0 . 5 5  
0 . 6 1  
0 .68  
0.76 
0 . 8 5  
0.94 
1 .05 
1 .17 
1 . 3 0  
1 .45  
1 . 6 1  
1 .79 
2.00 
2 . 2 2  
2 .47 
2 .75 
3.07 

0 ;::: 
4.23 
4 . 7 1  
5.24 
5.83 
6 . 4 9  

% 
0.10 
0 . 1 1  
0 . 1 1  
0.14 
0 .15  
0.17 
0.18 
0 .18 
0.17 
0.16 
0 . 1 5  
0.14 
0 .12  
0 .12  
0 . 1 4  
0 . 1 9  
0.20 
0 .28 
0.37 
0 .52 
0.57 
0 .75 
0.89 
1 .02  
1.15 
1.25 
1 . 3 6  

urn 
7.23  
8.05 
8 .96 
9.97 

11.10 
12.36 
13.76 
1 5 . 3 1  
17.04 
18.97 
21.12 
23 .51  
26.17 
29.13 
32.43 
36.10 
40.18 
44.73 
49.79 
55.43 
61.70 
68.68 
76.46 
85.11 
94.74 

105.46 
117.39 

% 
1 . 4 7  
1 .55 
1.58 
1 . 5 2  
1 . 3 4  
1.06 
0 . 7 3  
0 .42 
0 . 2 1  
0 . 1 1  
0 . 1 2  
0 .19 
0 .27  
0 . 3 1  
0.30 
0 .24 
0 .18 
0 .16  
0 .30 
0.67 
1.37 
2.56 
4.18 
6.09 
8 . 0 3  
9.55 

10.37 

Particle 
Diameter 

130.68 
145.46 
161.93 
180.25 
200.65 
223.35 
248.63 
276.76 
308.08 
342.94 
381.75 
424.95 
473.04 
526.57 
586.15 
652.48 
726.32 
808.51 

urn 
Volume 

% 
10.15 
8 .92 
7 .03 
4 . 6 1  
2.54 
1 .05 
0 .13  
0 . 0 0 .  
0 .00  
0 . 0 0  
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0.00 



I C O U L T E R R  L S  P a r t i c l e  S i z e  A n a l y s i s  
P U I D .  $27 

14:09 29 Dec 199: 

F i l e n a m e :  
Sample  I D :  
O p e r a t o r :  
Comments:  

S t a r t  t i m e :  
Run l e n g t h :  
Pump S p e e d :  
O b s c u r a t i o n :  
O p t i c a l  m o d e l :  

P U I D .  $27 G r o u p  I D :  P U I D  
150-300 um M a g n e t i t e  Run n u m b e r :  5 
J e r r y  F o i s e l ,  LESAT 
T h i s  m a g n e t i t e  was m i l l e d  i n  o u r  r o t a r y  t u m b l e r  and  t h e n  d r y  
s i e v e d  on  09-16-92. I t  was t a k e n  o u t  o f  a 6 oz. N a l g e n e  b o t t l e .  
14:07 29 Dec 1992 
60 S e c o n d s  
75 
1 1 %  
F r a u n h o  f e r 

P C :  V e r s i o n  1.44 14:20 Wed J a n  30 1991 

1 2  
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I COULTERR LS Particle Size Analysis e 
I 

Calculations from 
Volurn?  
Mean: 
Median: 
Mean/Median Ratio: 
Mode: 

% >  
Size urn 

Volume 
% 

1 0 . 0  
2 5 . 0  
5 0 . 0  
7 5 . 0  
9 0 . 0  

Particle 
Diameter 

urn 
0 . 4 0  
0 . 4 5  
0 .  5 0  
0 . 5 5  
0 . 6 1  

0 . 7 6  

0 . 9 4  
1 . 0 5  
1 . 1 7  
1 . 3 0  
1 . 4 5  
1 . 6 1  
1 . 7 9  
2 . 0 0  
2 . 2 2  
2 . 4 7  
2 . 7 5  
3 . 0 7  
3 . 4 1  

4 . 2 3  
4 . 7 1  
5 . 2 4  

6 . 4 9  

0 . 6 8  

0 . 8 5  . 

3 . 8 0  

5 - 8 3  

1 4 : 0 9  2 9  Dec 195  
PUID. $ 2 7  

Volume Statistics (Arithmetic) PUID. $ 2 7  

0 . 4 0  urn to 9 0 0 . 0 0  urn 
1 0 0 . 0  % 
2 1 1 . 9  urn 9 5 %  Conf. Limits: 1 8 8 . 4 - 2 3 5 . 3  urn 
2 2 7 . 7  urn Std. Dev.: 1 1 9 . 8  urn 

Variance: 
Coef. Var. : 

0 . 9 3 0  
2 3 5 . 6  1 4 3 5 7  urn2 

5 6 . 5 6  % 

1 0 . 0 0  2 5 . 0 0  
3 4 4 . 2  2 8 8 . 3  

Particle 
Diameter 

urn > 
3 4 4 . 2 2  
2 8 8 . 2 8  
2 2 7 . 7 4  
1 6 2 . 8 0  

7 . 3 7  

Volume 

0 . 0 5  
0 . 0 6  
0 . 1 1  
0 . 1 3  
0 . 1 6  
0 . 1 8  
0 . 2 0  
0 . 2 2  
0 . 2 2  
0 . 2 3  
0 . 2 1  
0 . 2 1  
0 . 1 9  
0 . 1 8  
0 . 1 7  
0 . 1 8  
0 . 1 9  
0 . 2 3  
0 . 2 8  
0 . 3 6  
0 . 4 7  
0 . 5 9  
0 . 7 3  
0 . 8 8  
1 . 0 2  
1 . 1 2  
1 . 2 0  

% 

Skewness: - 0 . 1 1 0  Left skewed 
Kurtosis: 0 . 6 3 6  Leptokurtic 

7 5 . 0 0  9 0 . 0 0  5 0 . 0 0  
2 2 7 . 7  1 6 2 .  a 7 . 3 7 0  

Particle 
Diameter Volume 

urn 
7 . 2 3  
8 . 0 5  
8 . 9 6  
9 . 9 7  

1 1 . 1 0  
1 2 . 3 6  
1 3 . 7 6  
1 5 . 3 1  
1 7 . 0 4  

2 1 . 1 2  
2 3 . 5 1  
2 6 . 1 7  
2 9 . 1 3  
3 2 . 4 3  
3 6 . 1 0  

4 4 . 7 3  
4 9 . 7 9  
5 5 . 4 3  
6 1 . 7 0  
6 8 . 6 8  
7 6 . 4 6  
8 5 . 1 1  
9 4 . 7 4  

1 0 5 . 4 6  
1 1 7 . 3 9  ,7 

1 8 . 9 7  

4 0 . 1 8  

% 
1 . 2 6  
1 . 2 6  
1 . 1 7  
1 . 0 1  

0 . 6 3  
0 . 4 5  
0 . 2 7  
0 . 1 0  
0 . 0 2  
0 . 1 6  
0 . 3 2  
0 . 2 1  
0 . 0 0  
0 . 0 0  
0 . 1 2  
0 . 1 5  
0 . 0 9  
0 . 0 4  
0 . 0 5  
0 . 0 9  
0 . 1 7  
0 . 2 3  

0 . 1 7  
0 . 4 3  
0 . 9 0  

0 . 8 2  

0 .  i a  

Particle 
Diameter 

1 3 0 . 6 8  
1 4 5 . 4 6  
1 6 1 . 9 3  
1 8 0 . 2 5  
2 0 0 . 6 5  
2 2 3 . 3 5  
2 4 8 . 6 3  
2 7 6 . 7 6  
3 0 8 . 0 8  
3 4 2 . 9 4  

4 2 4 . 9 5  
4 7 3 . 0 4  
5 2 6 . 5 7  

6 5 2 . 4 8  
7 2 6 . 3 2  
8 0 8 . 5 1  

urn 

3 8 1 . 7 5  

5 8 6 . 1 5  

Volume 
% 

1 . 6 4  
3 . 0 4  
5 . 2 1  
7 . 8 1  

1 0 . 2 1  
1 1 . 6 4  
1 1 . 5 9  
1 0 . 3 1  

8 . 2 9  
5 . 7 2  
2 . 9 1  
0 . 7 8  
0 . 0 4  
0 . 1 9  
0 . 2 2  
0 . 1 7  
0 . 1 6  
0 . 0 0  



COULTERR LS Particle Size Analysis 

& Pilename: 
1 Sample ID: 
~ Operator: 

Comments: 

Start time: 
Run length: 
Pump Speed: 
Obscuration: 
Optical model: 

PUID. $29 
14:44 29 Dec 195 

PUID. $29 Group ID: PUID 
45-75 um Magnetite Run number: 7 
Jerry Foisel, LESAT 
This magnetite was milled in our rotary tumbler and then dry 
sieved on 09-16-92. It was taken out o f  a 6 oz. Nalgene bottle. 
14:43 29 Dec 1992 
60 Seconds 
75 
10% 
Fraunhofer 

PC : Version 1.44 14:20 Wed Jan 30 1991 
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1 COULTERR LS Particle Size Analysis 14:45 29 Dec 199  

PUID. $29 

I 
I Volume Statistics (Arithmetic) PUID. $29 

Calculations from 0.40 urn to 900.00 um 
Volume 100.0 % 
Mean: 4 4 . 4 6  urn 95% Conf. Limits: 38.56-50.35 urn 
Median: 46.84 um Std. Dev.: 30.09 urn 
Mean/Median Ratio: 0.949 
Mode : 65.10 

Variance: 
Coef. Var.: urn 905.3 urn2 

67.68 % 
Skewness: 0.179 Right skewed 
Kurtosis: -0.985 Platykurtic 

% >  10.00 25.00 50.00 75.00 90.00 
Size urn 83.96 6 7 . 3 1  46.84 12.60 5.503 

Volume Particle 
o/ Diameter 

urn > 
1 0 . 0  83.96 
25 .0  67 .31  

75.0  12.60 
9 0 . 0  5 .50  

50.0  4 6 .  a 4  

Particle Particle 
Diameter Volume D iame t e  r Volume 

um 
0.40 
0 . 4 5  
0 . 5 0  
0 .55  
0 . 6 1  
0 . 6 8  
0.76 
0 . 8 5  
0 .94  . 
1.05 
1 .17 
1 . 3 0  
1 .45  
1 . 6 1  
1 .79 
2 .00  
2 . 2 2  
2.47 
2 .75 
3 .07  

4.23 
4 . 7 1  
5.24 
5 .83  
6 .49  

% 
0 . 1 4  
0 .15  
0.16 
0 . 1 9  
0 . 2 0  
0 .23  
0 .24  
0 .24  
0 . 2 2  
0.20 
0 .19 
0.17 
0.16 
0.16 
0 .19 
0 .26 

0 .40 
0 .52  
0 .72  
0 .78 
1 . 0 1  
1 .18  
1.35 
1 . 5 1  
1 . 6 5  
1 .79 

0 .28 

urn 
7.23  
8.05 
8.96 
9 . 9 7  

11.10 
12.36 
13.76 
15 .31  
17.04 

21.12 
23.51 
26.17 
29.13 
32.43 
36.10 
40.18 
44.73 
49.79 
55.43 
61.70 
68.68 
76.46 
85 .11  
94.74 

105.46 
117.39 

18.97 

% 
1 . 9 6  
2.09 
2 .18  
2 .17 
2 . 0 2  
1 .78 
1 . 5 1  
1 .27 
1 .12 
1 .08 
1 . 1 4  
1.30 
1.56 
1 .94 
2 .50  
3 .32 
4 . 4 1  
5 .72 
7 .00 
7 .98 

7 .76  
6.47 
4 . 6 4  
2.76 
1.35 
0 .38 

8 . 3 2  

Particle 
Diameter 

130.68 
145.46 
161.93 
180.25 
200.65 
223.35 

276.76 

342.94 
381.75 
424.95 
473.04 
526.57 
586.15 
652.48 
726.32 
8 0 8 . 5 1  

urn 

248.63 

308.08 

Volume 
% 

0.00 
0.00 
0.00 
0.00 
0 .00  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00  
0.00 
0.00 
0 .00  
0.00 
0.00 
0.00 



APPENDIX 2 

20 



TEST CONFIGURATION FEED 1 I / G R I Z Z L Y  SCUEEN 

RECYCLE WATER 

€7 FEED 
* 1 1 2  INCH 

MI NEPAL 
JIG 

PECTCLE WATER 

& MINERAL I C .  

I CLASSIFIER 

CLASSIFIER 
UNDEPFLW 

HUTCH I M c H  2 JIG BED CLASSIFIEU 
OVEPFLOV 

RECTCLE WATER 

THICKENER W E R F L W  

PROCESS STREAM 

1 Feed 

2 Trommel Oversize 

3-1 Jig Bed 1 

3-2 Jig Bed 2 

4 Hutch1 

5 H u t c h 2  

6 Classifier Underflow 

7 Classifier Cleanout 

8 Thickener Underflow 

TOTALS 

Figure 1 Plutonium Surrogate Test Configuration 

RUN 2 

DRY MASS  (4) 

31,700.00 

4,100.00 

0.00 

0.00 

6,700.00 

0.00 

18,800.OO 

0.00 

0.00 

29,600.00 

MAGNETITE MASS (4 

21 



TEST CONFlGURATlON FEE0 1 
/ G U , Z Z L Y  SCREEN 

U I K R A L  - 1 / 2  I N C ~  
GRIZZLY  
OVEUSI ZE 

RECICLE WATER 

L 

p5 
W C H  2 

I CLASSIFIER 

O V E R L L W  

U 
RECYCLE WATER 

PROCESS STREAM 

1 Feed 

2 Trommel Oversize 

3-1 Jig Bed 1 

3-2 Jig Bed 2 

4 Hutch1 

5 Hutch2 

6 Classifier Underflow 

7 Classifier Cleanout 

8 Thickener Underflow 

TOTALS 

Figure 7 Plutonium Surrogate Test Configuration 

RUN 3 (150 - 300 p Magnetite) 

DRY MASS 

30,800.00 

4,400.00 

0.00 

0.00 

2,360.00 

2,487.00 

1 2,000.00 

1,203.00 

0.00 

22,450.00 

MAGNETITE MASS (sl 

50.0 

0.00 

0.00 

0.00 

31.60 

3.90 

0.18 

1.10 

0.00 

36.78 - 

22 



TEST CONFIGURATION m CLAsSIFIEn A 

FEED 1 I+' -1/2' GUlZZLl SCREEN 

RECYCLE WATER 

___I/ 
M I K U A L  

u u u  
?UTCH ? W C H  2 J I G  BED 

CLASSlFlER CLASSIFIER 

&L I J  U 
ElECYCtE WATEU 

CLASSIFIER 
OVEUFLW THICKEN3 W E F F L O W  

PROCESS STREAM 

1 Feed 

2 

3-1 

3-2 

4 

5 

6 

7 

8 

Trommel Oversize 

Jig Bed 1 

Jig Bed 2 

Hutch 1 

Hutch 2 

Classifier Underflow 

Classifier Cleanout 

Thickener Underflow 

TOTALS 

Figure 7 Plutonium Surrogate Test Configuration 

RUN 4 (150 - 300 p Magnetite) 

DRY MASS (4 

25,900.00 

5,900.00 

0.00 

0.00 

6,986.28 

3,991.89 

7,900.00 

1,120.00 

0.00 

25,898.17 

M A G N m T E  MASS (a) 

50.0 

0.00 

0.00 

0.00 

39.74 

2.38 

<0.01 

0.34 

0.00 

4 2 . c  

23 



T D W L  Iir7 
CR I Z Z L I  

OVERS I ZE I 

CONF I GURAT I ON 

RECYCLE WATER 

r-----I 

111 
U I NERAL * 

M C I i  1 HCrrCH 2 J I G  BE0 

r 1 CLASSIFIER 

THlCXEKR 

RECYCLE VATEU 

THICKENR W E R L O W  OVEUFCOI 

PROCESS STREAM 

1 Feed 

2 Trornrnel Oversize 

3-1 Jig Bed 1 

3-2 Jig Bed 2 

4 Hutch1 

5 Hutch2 

6 Classifier Underflow 

7 Classifier Cleanout 

8 Thickener Underflow 

Classifier Overflow 

Figure 7 Plutonium Surrogate Test Configuration 

RUN 5 (150 - 300 /I Magnetite) 

DRY M A S S M  

26,900.00 

5,400.00 

0.00 

0.00 

6,990.00 

3,780.00 

9,800.00 

923.00 

0.00 

128.00 

MAGNmTE  MASS (a) 

50.0 

0.00 

0.00 

0.00 

38.88 

2.46 

<0.01 

0.28 

0.00 

<0.01 

TOTALS 27,021.00 - 41.64 - 
24 



FEED Af f iEP  

OVERS I ZE 

RECYCLE WATER 

CONF I GURAT I ON 

RECICLE WATER 

Wcrrcn 1 H n c H  2 J I G  BED 

CLASSIFIER E4 
CLASSIFIER CLASSIFIER 

CLEAN OUT W O C F H L W  

TU I C K E K R  

THICKEN3 -LOW 
CLASSIFIER 
OVERFLW 

~~ 

Figure 1 Phtonium Surrogate Test Configuration 

PROCESS STREAM 

1 Feed 

2 Trommel Oversize 

3-1 Jig Bed 1 

3-2 Jig Bed 2 

4 Hutch1 

5 Hutch2 

6 Classifier Underflow 

7 Classifier Cleanout 

8 Thickener Underflow 

RUN 6 (150 - 300 p Magnetite) 

DRY MASS (a) 

26,900.00 

5,700.00 

0.00 

0.00 

6,477.87 

3,215.04 

10,100.00 

1,232.29 

0.00 

MAGNETTE MASS (a 
50.0 

0.00 

0.00 

0.00 

41.70 

3.10 

KO.01 

0.41 

0.00 

TOTALS 26,725.22 
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TEST 
FEED 1 

/ L F m t Z Z L Y  SCREEN 
CONF I GURAT I ON 

RECYCLE WATER 

r-----l! 

1 CLASSIFIER 

TH I CKEEW 

R E m a E  WATER 

r u i ~ ~ ~ u 3 - i  -LOW 
OVERFLW 

PROCESS STREAM 

1 Feed 

2 Trommel Oversize 

3-1 Jig Bed 1 

3-2 Jig Bed 2 

4 Hutch1 

5 Hutch2 

6 Classifier Underflow 

7 Classifier Cleanout 

8 Thickener Underflow 

Classifier Overflow 

TOTALS 

Figure 1 Plutonium Surrogate Test Configuration 

RUN 7 (75 - 150 p Magnetite) 

DRY MASS (4 

27,500.00 

6,100.00 

0.00 

0.00 

5,817.70 

3,021.70 

9,100.00 

1,228.30 

0.00 

11 8.70 

25,386.40 

MAGNETITE MASS (a 
50.0 

0.00 

0.00 

0.00 

28.90 

4.60 

<OS0 

1.70 

0.00 

0.00 

26 



TEST CONFIGURATION FEEO 1 I r+ -1 ,P  GFIIZZLI SCREEN 

RECTCLE WATER 

------I I 
U I NERAL rp> 

I I 

, CLASSIFIER 

I CLEAN OVT W O C P F L O I  

Figure 7 Plutonium Surrogate Test Configuration 

RUN 8 (75 - 150 p Magnetite) 

0 PROCESS STREAM 

1 Feed 

2 

3-1 

3-2 

4 

5 

6 

7 

8 

Tromrnel Oversize 

Jig Bed 1 

Jig Bed 2 

Hutch 1 

Hutch 2 

Classifier Underflow 

Classifier Cleanout 

Thickener Underflow 

TOTALS 

DRY MASS (a 
30.400.00 

7,700.00 

0.00 

0.00 

6,992.10 

3,550.00 

10,100.00 

1,065.70 

0.00 

M A G N E T E  MASS (q) 

50.0 

0.00 

0.00 

0.00 

26.30 

7.00 

~0.17 

2.30 

0.00 

35.77 - 
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FEED 1 TEST 
/L-1/2..ilZLI SCREEN 

CONFIGURATION 

RECfCLE WATER 

U I N R A L  

I CLASSIFIER 

CLEAN OUT 

TH I C K E N R  

RECfCLE VATER 

T H I C K W R  -LOW 
CLASSIFIER 
OVERFLW 

PROCESS STREAM 

1 Feed 

2 Trommel Oversize 

3-1 Jig Bed 1 

3-2 Jig Bed 2 

4 Hutch1 

5 Hutch2 

6 Classifier Underflow 

7 Classifier Cleanout 

8 Thickener Underflow 

Classifier Overflow 

TOTALS 

Figure 1 Plutonium Surrogate Test Configuration 

RUN 9 (75 - 150 p Magnetite) 

DRY MASS (q) 

26.900.00 

6,100.00 

0.00 

0.00 

3,814.40 

3,531.20 

11,700.00 

1 ,082.60 

0.00 

67.70 

26,295.90 

50.0 

0.00 

0.00 

0.00 

34.70 

4.40 

<0.10 

1.20 

0.00 

0.60 

41 .OO 
ill 
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L I 
TEST CONF I GURAT I ON FEED 7 

I I /L-RIZZLY SCFIEEN 

RECICLE WATER 

RECICLE WATER 

Y I NERAL 

I I I  

I CLASSIFIER 

CLASSIFIER 
W O E R F M  

& & & # RECTCLE WATER 

THlCKENE( -LOW 
WM 4 wcu 2 J ~ G  BED CLASSIFIER 

OVERFLW 

PROCESS STREAM 

1 Feed 

2 

3-1 

3-2 

4 

5 

6 

7 

8 

Trommel Oversize 

Jig Bed 1 

Jig Bed 2 

Hutch 1 

Hutch 2 

Classifier Underflow 

Classifier Cleanout 

Thickener Underflow 

Classifier Overflow 

TOTALS 

Figure 7 Plutonium Surrogate Test configuration 

RUN 10 (45 - 75 JJ Magnetite) 

DRY MASS  (41 

24,900.00 

5,900.00 

0.00 

0.00 

3,609.1 0 

3,498.20 

10,100.00 

1,178.80 

0.00 

53.40 

24,339.50 

MAGNETITE MASS  

50.0 

0.00 

0.00 

0.00 

8.30 

4.10 

<Oslo 

11.0 

0.00 

5.50 

29.0 
31p 
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TEST 

FEED AUGER 

C V E R i  I Z E  

RECTCLE VATER 

CONFIGURATION 

RECYCLE WATER 

M I N U A L  

I 8 CLASSIFIEU 

CLASSIFIEm CLASSIFIER 
CLEAN OVT CMDEUFLW 

TH I C K E N R  

THICKENER W N I F L O W  OVERFLW 

a PROCESS STREAM 

1 Feed 

2 

3-1 

3-2 

4 

5 

6 

7 

8 

Trommel Oversize 

Jig Bed 1 

Jig Bed 2 

Hutch 1 

Hutch 2 

Classifier Underflow 

Classifier Cleanout 

Thickener Underflow 

Classifier Overflow 

TOTALS 

Figure 1 PIutonium Surrogate Test Configuration 

RUN 1 1  (75 - 150 p Magnetite) 

DRY MASS (@ 

28,000.00 

7,100.00 

0.00 

0.00 

3,418.00 

3,698.40 

12,400.00 

1,144.80 

0.00 

70.60 

27.831.80 
P 

MAGNETITE MASS (a 
50.0 

0.00 

0.00 

0.00 

34.60 

4.40 

<0.10 

6.30 

0.00 

0.80 

46.20 - 

30 



I 
i e I 

TEST FEE0 1 
I ZZLI SCREEN 

CONFIGURATION 

GRIZZLY 
OVEASIZE 

RECTCLE VATER 

RECTCLE WATER 

u u  U 
w c n  1 m c n  2 JIG BED 

I I CLASSIFIER 

CLASSIFIER CLASSIFIER CLASSIFIER CLASSIFIER 
CLEAN OUT M O E A F C O I  

CLASSIFIEFI 
OVERFLW 

THICKENER -LOW 

~ 

Figure 1 Plutonium Surrogate Test Configuration 

RUN 12 (45 - 75 p Magnetite) 

PROCESS STREAM 

1 Feed 

2 

3-1 

3-2 

4 

5 

6 

7 

8 

Trommel Oversize 

Jig Bed 1 

Jig Bed 2 

Hutch 1 

Hutch 2 

Classifier Underflow 

Classifier Cleanout 

Thickener Underflow 

Classifier Overflow 

TOTALS 

DRY MASS (Q) 

28,000.00 

7,200.00 

0.00 

0.00 

5,064.60 

4,770.50 

10,200.00 

1,017.90 

230.30 

55.90 

28,539.20 - 

MAGNETITE MASS (4 

50.0 

0.00 

0.00 

0.00 

4.30 

6.60 

<0.10 

0.90 

15.40 

0.40 

27.70 - 

31 



TEST SYSTEM OPERATING PARAMETERS 

- 
Run 2 Run 3 Run 4 Run 5 Run 6 Run 7 

Feed Rate 158 kg/hr 168 kg/hr 168 kg/hr 168 kg/hr 168 kg/hr 168 kg/hr 

Trornmel Flow Rate 22.5 Vrn 20.0 Vrn 20.0 Vrn 20.0 Vrn 20.0 Ilrn 20.0 Vm 

Bedding Size 

Bedding Thickness 

Mineral Jig Stroke Length 0.95 crn 0.95 crn 0.95 crn 0.95 crn 0.95 cm 0.635 crn 

Mineral Jig Frequency 100 M 100 M 150 M 150 M 150 M 150 M 

0.47 cm 0.47 cm 0.47 crn 0.47 cm 0.47 crn 0.47 cm 

1.90 cm 1.91 cm 1.91 cm 1.90 crn 1.90 cm 1.90 cm 

General Jig Hutch 1 Flow 
Rate 

General Jig Hutch 2 Flow 
Rate 

- ~~ ~~ ____ ~- 

6.90 Vrn 9.5 Vm 9.5 I/rn 11.40 I/rn 13.2 Vm 11.4 Vm 

11.4 U r n  7.60 Vrn 9.5 Urn 9.5 Vm 11.40 Vm 13.2 I/rn 

Feed Rate 

Trornrnel Flow 
Rate 

Mineral Jig 
Stroke Length 

Mineral Jig 
Frequency 

Bedding Size 

Bedding 
Thickness 

General Jig Hutch 
1 Flow Rate 

General Jig Hutch 
2 Flow Rate 

32 

1 
Run 8 Run 9 Run 10 Run 11 Run 12 Run 13 Run 14 

168 kg/hr 168 kg/hr 168 kg/hr 168 kg/hr 168 kg/hr 122 kg/hr 68.37 kg/hr 

20.0 Vm 20.0 Vrn 20.0 Vm 20.0 Vrn 20.0 Ilrn 20.0 Vm 25.0 Urn 

0.635cm 0.635cm 0.635cm 0.635cm 0.635cm 0.635cm 0.635crn 

200M 150 M 150 M 150 M 150 M 150 M 150 M 

0.47 cm 0.47 cm 0.47 cm 0.47 cm 0.47 cm 0.47 cm 0.47 crn 

1.90 cm 1.90 cm 1.90 cm 1.91 crn 1.90 cm 1.90 crn 1.90 cm 

11.4 Ilrn 11.4 Ilm 11.4 Ilrn 13.2 Ilrn 7.6 Vm 11.4 Vm 11.4 Vm 

11.4 Urn 11.4 Ilrn 11.4 Urn 13.2 Vm 7.6 Vrn 11.4 Vm 11.4 Urn 
-I 



APPENDIX 3 
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I 

BISMUTH SAMPLE RESULTS 

TEST RUN 13 

ription 

,Jerflow 

34 



I 

Sample 

41A 

42 A 

07 A 

08 A 

09 A 

10A 

1 1  A 

12 A 

37 A 

e 38 A 

39 A 

40 A 

31 A 

32 A 

33A 

34A 

35 A 

36 A 

25 A 

26 A 

27 A 

28 A 

BISMUTH SAMPLE RESULTS 

TEST RUN 14 

Resutts 

< 45u >45u All h11 

82.0 pglg 

152.0 pglg 

N/D 

Sample Description 

Feed, Compo 

Feed, Compo 

Tromrnel Oversize, Grab #1 

Trommel Oversize, Grab #1 

Trommel Oversize, Grab #2 

Trommel Oversize, Grab #2 

Trommel Oversize, Grab #3 

Trommel Oversize, Grab #3 

Jig Bed #1, Grab 

Jig Bed #1, Grab 

Jig Bed #2, Grab 

Jig Bed #2, Grab 

Hutch #1, Grab #1 

Hutch #1, Grab #1 

14.0 pglg 

268.0 pglg 

73.0 P9/9 

380.0 pg fg  

890.0 ps/g 

144.0 PUS 

Hutch #1, Grab #2 

Hutch f l ,  Grab #2 

Hutch #1, Grab #3 

Hutch #1, Grab #3 

Hutch #2, Grab #1 

Hutch #2, Grab #1 

Hutch #2, Grab #2 

Hutch #2, Grab #2 

205.0 pglg 

769.0 ps/g 

35 

NID 

NID 

NID 

250.0 ps/g 

485.0 ps/g 



BISMUTH SAMPLE RESULTS (continued) 

Sample 

29 A 

30 A 

01 A 

02 A 

03A 

04A 

05 A 

06 A 

17 A 

18 A 

19 A 

20 A 

23 A 

24 A 

13 A 

14 A 

15 A 

16 A 

21 A 

2 2 A  

Sample Description 

Hutch #2, Grab #3 

Hutch #2, Grab #3 

Classifier Underflow, Grab #I 

Classifier Underflow, Grab #I 

Classifier Underflow, Grab #2 

Classfier Underflow, Grab #2 

Classifier Underflow, Grab #3 

Classifier Underflow, Grab #3 

Classifier Cleanout, Grab #1 

Classifier Cleanout, Grab #I 

Classifier Cleanout, Grab #2 

Classifier Cleanout, Grab #2 

Thickener Underflow, Grab #1 

Thickener Underflow, Grab #2 

Classifiir Fines, Grab #I 

Classifier Fines, Grab #1 

Classifier Fines, Grab #2 

Classifier Fines, Grab #2 

Classifier Fines, Grab #3 

Classifier Fines, Grab #3 

ND -- Instrument Detection Limit was 0.055 p g / g  

Results 

< 45u 

4.4 Pd9  

11 8.0 pgJg 

4876.0 pg/g 

0.38 pglg 

0.73 pglg 

280.0 pg/g 

350.0 pg/g 

41 57.0 p u g  

21 0.0 puglg 

3.9 /as 

Quantitation Limit = 0.18 pg/g 

36 



I I 

I PUID.SB1 
COULTERR LS Particle Size Analysis 

‘0 Filename: PUID. $01 Group ID: PUID 
i Sample ID: 

Operator: 
Comments: 

Start time: 
Run length: 
Pump Speed: 
Obscuration: 
Optical model: 

13:42 20 Oct I !  

REECo Surrogate Run number: 2 
Jerry Foisel, LESAT 
REECo supplied soil from Area 11 (clean soil) that has been 
1aced.with Scheelite and Bismuth as a surrogate. 
13141 28 Oct 1992 
60 Seconds 
75 
11% 
Fraunhof er 

PC: Version 1.44 14:20 Wed Jan 30 1991 

0.5 1.0 2 3 4 6 10 20 30 50 100 200 400 700 

Particle Diameter (um) 

37 



COULTERR LS Particle Size Analysis 
I 

1 3 r 4 3  2 0  Oct 1 
PUID. $ 0 1  

Volume Statistics (Arithmetic) PUID. $ 0 1  
j 

Calculations from 0 . 4 0  urn to 9 0 0 . 0 0  urn 
Volume 100.0 % 
Mean: 1 2 4 . 1  urn 9 5 %  Conf. Limits: 8 5 . 7 3 - 1 6 2 . 4  
Median: 3 4 . 1 1  urn Std. Dev.8 1 9 5 . 7  urn 
Mean/Median Ratio] 3 . 6 3 7  Variance: 
Mode: 1 1 1 . 3  urn Coef. Var.: 

3 8 2 8 1  urn2 
1 5 7 . 7  % 

Skewness3 2 . 1 0 9  Right skewed 
Kurtosis: 3 . 7 1 2  Leptokurtic 

% >  10.00 2 5 . 0 0  5 0 . 0 0  7 5 . 0 0  9 0 . 0 0  
Size urn 4 3 5 . 3  1 4 1 . 1  3 4 . 1 1  3 . 9 1 5  1 . 3 9 0  

Volume 
% 

1 0 . 0  
2 5 . 0  
5 0 . 0  
7 5 . 0  
9 0 . 0  

0 Particle 
Diameter 

urn 
0 . 4 0  
0 . 4 5  
0 . 5 0  
0 . 5 5  
0 . 6 1  

0 . 7 6  

0 . 9 4  
1 . 0 5  
1 . 1 7  
1 . 3 0  
1 . 4 5  
1 . 6 1  
1 . 7 9  
2 . 0 0  
2 . 2 2  
2 . 4 7  
2 . 7 5  
3 . 0 7  
3 . 4 1  

0 . 6 8  

0 . 8 5  

3 . 8 0  
4 . 2 3  
4 . 7 1  
5 . 2 4  
5 . 8 3  
6 . 4 9  

Particle 
Diameter 

urn > 
4 3 5 . 3 1  
1 4 1 . 1 2  

3 4 . 1 1  
3 . 9 1  
1 . 3 9  

Volume 
% 

0 . 3 5  
0 . 4 1  
0 . 4 9  
0 . 6 2  
0 . 6 7  

0 . 9 8  
1 . 1 3  
1 . 1 3  
1 . 2 3  
1 . 3 1  
1 . 3 7  
1 . 3 6  
1 . 4 1  
1 . 4 6  
1 . 5 3  
1 . 5 5  
1 . 6 1  
1 . 6 5  
1 . 7 0  
1 . 7 2  
1 . 7 6  
1 . 7 6  
1 . 7 4  
1 . 7 1  
1 . 6 7  
1 . 6 3  

0 . 8 4  

Particle 
Diameter 

urn 
7 . 2 3  

8 . 9 6  
9 . 9 7  

1 1 . 1 0  
1 2 . 3 6  
1 3 . 7 6  
1 5 . 3 1  
1 7 . 0 4  

2 1 . 1 2  
2 3 . 5 1  
2 6 . 1 7  
2 9 . 1 3  
3 2 . 4 3  
3 6 . 1 0  
4 0 . 1 8  
4 4 . 7 3  
4 9 . 7 9  
5 5 . 4 3  
6 1 . 7 0  
6 8 . 6 8  
7 6 . 4 6  
8 5 . 1 1  
9 4 . 7 4  

1 0 5 . 4 6  
1 1 7 . 3 9  

8 . 0 5  

1 8 . 9 7  

Volume 
% 

1 . 6 1  
1 . 5 7  
1 . 5 2  
1 . 4 3  
1 . 2 7  
1 . 0 9  
0 . 9 1  
0 . 7 7  
0 . 7 1  
0 . 7 1  
0 . 7 6  
0 . 8 1  
0 . 8 4  
0 . 8 3  
0 . 8 0  
0 . 7 9  
0 . 8 2  
0 . 9 3  
1 . 1 2  
1 . 4 0  
1 . 7 5  
2 . 1 2  
2 . 4 8  
2 . 7 5  
2 . 9 0  
2 . 9 0  
2 . 7 8  

Particle 
Diameter 

1 3 0 . 6 8  
1 4 5 . 4 6  
1 6 1 . 9 3  
1 8 0 . 2 5  
2 0 0 . 6 5  
2 2 3 . 3 5  
2 4 8 . 6 3  
2 7 6 . 7 6  
3 0 8 . 0 8  
3 4 2 . 9 4  
3 8 1 . 7 5  
4 2 4 . 9 5  
4 7 3 . 0 4  
5 2 6 . 5 7  
5 8 6 . 1 5  
6 5 2 . 4 8  
7 2 6 . 3 2  
8 0 8 . 5 1  

urn 
Volume 

% 
2 . 6 0  
2 . 3 6  
2 . 1 0  
1 . 8 4  
1 . 5 7  
1.32 
1 . 1 2  
0 . 9 5  
0 .88  
0 . 9 0  
0 . 9 5  
1 . 1 6  
1 . 3 5  

1 . 9 2  
1 . 7 0  
1 . 4 5  
1 . 1 9  

1.48 

urn 



[ COULTERR LS P a r t i c l e  S i z e  Analysis  

I F i l e n a m e :  PUID. $ 0 2  

PUID. $ 0 2  

Group I D :  PUID 
I 

Sample I D :  Class.  U-Flow RUN 1 4  Run number:  1 
O p e r a t o r :  J e r r y  F o i s e l ,  LESAT  
Comments: 

~ 

I 
I S t a r t  t ime:  1 4 : 5 8  2 0  Oct 1 9 9 2  

Run l e n g t h :  6 1  S e c o n d s  

O b s c u r a t i o n :  1 1 %  
O p t i c a l  m o d e l :  F r a u n h o f e r  

I Pump S p e e d :  7 5  

PC: V e r s i o n  1 . 4 4  1 4 ~ 2 0  Wed Jan 30 1 9 9 1  

5 . 0  

4 . 5  

4 . 0  

3.5 
v 
0 3.0 
1 
U 2 . 5  
m 
= 2.0 

1.0 

15100 2 0  O c t  1 

0 . 5  

0 

P a r t i c l e  Diameter ( u m )  

3 9  



COULTERR LS Particle Size Analysis 
PUID. $02 

15100 20 Oct 

Volume Statistics (Arithmetic) PUID. $02 

Calculations from 0.40 urn to 900.00 urn 
Volume 100.0 % 
Meant 284.2 urn 95% Conf. Limits: 235.5-332.9 UT 
Median: 190.8 urn Std. Dev.: 248.6 um 

Variance: Mean/Median Ratior 1.489 
Mode: 618.4 C o e f .  var.8 

61777 urn2 
87.46 % 

Skewness: 0.864 Right skewed 
Kurtosisr -0.453 Platykurtic 

% >  10.00 25.00 50.00 75.00 90.00 
Size um 698.0 451.1 190.8 101.1 10.94 

Volume Particle 
% Diameter 

um > 
10.0 698.01 
25.0 451.09 
50.0 190.83 
75.0 101.07 
90.0 10.94 

Particle Particle Particle 
Diameter Volume Diameter Volume Diameter Volume 

UlU 
0.40 
0.45 
0.50 
0.55 
0.61 

0.76 
0.85 
0.94 
1.05 
1.17 
1.30 
1.45 
1.61 
1.79 
2.00 
2.22 
2.47 
2.75 
3.07 
3.41 

4.23 
4.71 
5.24 

6.49 

0.68 

3.80 

5.83 

% 
0.09 
0.10 
0.12 
0.15 
0.17 
0.21 
0.24 
0.27 
0.28 
0.30 
0.32 
0.33 
0.32 
0.33 
0.34 
0.35 
0.35 
0.36 
0.37 

0.39 
0.40 
0.41 
0.41 
0.42 
0.42 
0.42 

0.38 

urn 
7.23 

8.96 
9.97 
11.10 
12.36 
13.76 
15.31 
17.04 

21.12 
23.51 
26.17 
29.13 
32.43 
36.10 
40.18 
44.73 
49.79 
55.43 
61.70 
68.68 
76.46 
85.11 
94.74 

105.46 
117.39 

8.05 

18.97 

% 
0.44 
0.45 
0.46 
0.46 
0.45 
0.42 

+ 0.40 
* ' e  0.37 

0.37 
0.37 
0.38 
0.39 
0.40 
0.40 
0.38 
0.37 
8.36 

0.45 
0.61 

1.30 

2.52 
3.20 

4.27 

0.38 

0.88 

1.86 

3.82 

um 
130.68 
145.46 
161.93 
180.25 
200.65 
223.35 
248.63 
276.76 
308.08 
342.94 
381.75 
424.95 
473.04 
526.57 
586.15 
652.48 
726.32 
808.51 

% 
4.52 
4.55 
4.39 
4.11 
3.76 
3.42 
3.17 
2.95 
2.81 
2.76 
2.63 
2.80 
2.98 
3.16 
4.80 
4.52 
4.26 
4.01 

40 





WET SIEVE DATA SHEET 

Gross 
Counts 

-4w- 

328 

Datye 

Technician y /7JIuf-,fi;ri 

Background Net 
Counts cWfl+!r 

(PCi) (PCi) 

/ 3 2 b  

Sieve 
Size 

-#?7F 
m 

854Frfft- 
#ab 

#50 
300 pm 

#I 00 
150 um 

#200 
75 pm 

#325 
45 pm 

Pan 
<45 pm 

Total 

Gross 
Subsample 

Mass 
9 

225,324 

Can & Lid 
Mass 

9 

L 

Net 
Subsample 

Mass 
9 

I I 

Comments and Observations Jb4 &f sile& 

Supervisor 

FM-049 



WET SIEVE DATA SHEET 

Sieve 
Size 

Gross 
Subsample 

Mass 
9 

325, 328 

Can & Lid 
Mass 

g 

/ 4, 73-6 

Net 
Subsample 

Mass 
g 

103,334 

Gross 
Counts 

5 2 - 2 3  

Total I I I 

Background 
Counts 

I 

i 

FM-049 TKW/6-92/Rev. 1 



DRY SIEVE DATA SHEET 

FM-048 8 
I 



Sieve 
Size 

Comments and Observations m,kJ rcC 06 Si’cW& I 

Date 

FM-049 TKW/6-92/Rev. 1 



WR- SIEVE DATA SHEET 

as" !- 
P A  
/ 

1 . 5 -  

Technician /?!mf;g 

Sieve 
Size 

Total 

Gross 
Subsample 

Mass 
9 

Can & Lid Net 

Mass 
Mass Subsample 

9 9 

/V,L?d L6S-h 

Dried Mass 

Isotope AN) f 
Counts 

133a0. y 

1 %  Comments and Observations i cut fl5 
J 

Date 

FM-049 TKW/6-92/Rev. 1 



, 

=dAWC. 
I 

DRY SIEVE DATA SHEET 

Sample ID 

As received, gross mass 

Weighing pan mass 

As received, net mass 

61 F / / ~ ~ G D  ( R o c k v  FLh) 
84.0 lb 5 

*t 7 9’ 5 

Technician * Y l&Lnw/x 

lsotc 
I I 

‘e- 

Gross 
Counts I Pan 

Gross 
Counts Mass 

Sieve Size/ Gross Mass Can & lid 
Subsample Sieve Subsample, Mass 
Designation can, & lid 

3996 

1 150 pm * 45 urn I 
-/,*-*- 

c45 pm 

Total - 
Comments and Observations / A / k J  scc  &C s / b l  L G  

I 

4 

Date Supervisor 
TKW/6-92/Rev. I FM-048 



DRY SIEVE DATA SHEW 

Technician c d, x As received, gross mass y4-0 lAs 

Weighing pan mass -,. 5- I‘ 
As received, net mass 

Dried mass 

r3,r /A5 [ 4 , k  Ad) I 

lsotc 

Net Gross Pan 
Subsample Counts Mass 

Can & lid 
Mass 

Gross 
Counts 

Background 
Counts I Net 

Sample 

903% A 

Sieve Size/ Gross Mass 

Designation can, & lid 

2 6  I, 27L 

Net 
Subsemple 

Mess 
(SI 

2~16, L J T  I Y. 587 

‘( 

4 24z 334 

/.s2.?58 3soip,s /6?, 354 

2 2 3 , 2 3 4  14,863 

H, LaPo 1 Y7‘334 earr 
2r 79 

Total 

Comments and Observi 
-i ions 1 

, 

FM-048 



e wc 

Isotope - 
Gross 
counts 

Can & Lid 
Mass 

Background 
Counts 

Sieve Gross 
Size Subsample 

Net 
Subsample 

Mass 
9 

IS2052 

.. . 

4 3 7 3  

3 v - 7  

345s 9 3  - 
=====-- 

Supervisor 

TKW/6-92/Rev. 1 FM-049 I 



Sieve Gross Can & Lid Net Gross Background 
Size Subsample Mass Subsample Counts Counts 

Comments and Observations SCC,J set! 5,' k W + Y  t 

Net 
-6etHS- 

FM-049 

I 
i 

*=J- 
Supervisor 



Sieve 
Size 

Can & Lid 
Mass 

4 

1 "- 
4apRt 

Net Gross Background Net 

Mass 
Subsample Counts Counts cbm€!F- 

g -4w- (PCi) (PCi) 

Y4 Fan- 
<- 

Total 

Gross 
Subsample 

Mass 
9 

2 w 3 3  

Isotope 
I 1 I I 

I I I 

I I I 

Comments and Ouservations W"*J S C 4 -  06 s?-L. 

Supervisor 

FM-049 TKW/6-92/Rev. 1 



DRY SIEVE DATA SHEET 

i 

Data 5/26/43 
i 

Technician rn&cAi 
i 

rl I I 

Sieve Size/ Gross Mass Can & lid 
Subsample Sieve Subsample, Mass 
Designation can, & lid 

Sample ID R F  l l ~ d a u  C Xo.14. 
As received, gross mass 8% l&  

r3s /Js 
Weighing pan mass s- ’’’ 

As received, net mass 

Dried mass [ JC,‘cA, ~Scwe3 

Isotope Y 

Net Gross Pan Gross Net Background 
Subsample Counts Mass Counts Subsample Counts 

Irpf)- Mass 
-55,9 g (9) IPC9 

j41t013 ?%/O I4,dZz 3Llo IYl,oi3 hl/pr 

I I I I 
Comments and Observations sei& O c  ~~~~ 

Supervisor 
TKW/6-92/Rev. 1 FM-048 



Technician 0, 

DRY SIEVE DATA SHEET 

- tM 

As received, gross mass YLldi,'c, / 5 r  
I Weighing pan mass r\/ D, 5 13 5 

I As received, net mass 63'r / A  5 

1" Isdl 5 , 
Date 

FM-048 
Supervisor 

TKWI6-92fRev. 1 



! 

Designation can, & lid 

Can & lid 
Mass 

1 Total I I 

DRY SIEVE DATA SHEET 

As received, gross mass B9&% i64 
-0,s- /h Weighing pan mass 

As received, net mass b 3 3 S  4 5 ,  0,)- dfy 

Comments and Observations sccu n d 

Date Supervisor 
TKW/6-92/Rev. 1 FM-048 



WET SIEVE DATA SHEFT 

Y -, 

Isotope 

Background 
Counts 

Sieve 
Size 

Gross Can & Lid 

Mass 
Subsample Mass 

4 g 

/s 0 

Gross 

23617 I -  
. / 

e---=- - 
c 

c- 

-. 

75-tl.m 

4 m  

53 
#--- <45vm 

Total 

Date 

FM-049 

Supervisor 

TKW/6-92/Rev. 1 



WET SIEVE DATA SHEET 

Isotope - 
Sieve 
Size 

Can & Lid 
Mass 

Gross 
Counts 

Background 
Counts 

Gross 
Subsample 

Mass 
9 

Net 
Subsample 

Mass 
9 

5% B 

Pi f 6 .  I 

5- 

25-28? 
c - I  

Is1,77y 

" e- /% 4 f Y  4 f 4  3 4  1.013 

4 5  

9b 
/ 

J 

I -  - 
- l -  5-39. f )S' 0 

Total 

Date Supervisor 

TKW/6-92/Rev. 1 FM-049 



Isotope - 
Sieve 
Size 

Gross 
Subsample 

Mass 
g 

Can & Lid 
Mass 

Net 
Subsample 

Mass 
9 

Background 
Counts 

Gross 
Counts 

*-M 9 

) 4 , 5 W  

40 2 

IY, 6 Y 3  

535- 

c 

6 1 7  
F 

c 

Total L 

Date Supervisor 

TKW/6-92/Rev. 1 FM-049 



! 
Technician YQLcy!nr,'lC 

II  I 

Sieve Size/ Gross Mass 
Subsample Sieve Subsample, 
Designation can, & lid 

#200 
75 pm 

Comments and Obsewi 

! 

DRY SIEVE DATA SHEET 

Sample ID A F I  
As received, gross mass y$,u I b 5  

- 0 , 5  lb 5 Weighing pan mass 
83,s b 5  G / k  dy 

As received, net mass 

i 

FM-048 



=>AWC a 
DRY SIEVE DATA SHEET 

T e c h n i c i a n 7  fl)%?t?& As received, gross mass 8 Y . O  16s 
-0,s- i d  5 Weighing pan mass 

As received, net mass gyc.,- 15s e,beJ7 

Dried mass CAT'kJ. a L 3  

Can & lid 
Mass 

Net 
Subsample 

~ Gross 
Counts 

, 444-  

Pan 
Mass 

Gross 
Counts 

I 
i Net 
' Subsample 

Mass 
I (9) 

Background 
Counts 

Net 
Sample 
&uatC+ 

Sieve Size/ Gross Mass 
Subsample Sieve Subsample, 
Designation can, & lid 

9 

/s. d 

I -  C 

c 

17.0 h 
I -  

1 

17. '3 I449.0 cc c 

2 4.75-2 29, '352 ,- 

I (  c 

Comments and Observ; 

Supervisor 
TKW/6-92/Rev. 1 



=&AWC 
DRY SIEVE DATA SHEET 

Sample ID 

As received, gross mass m o  I b s  
Weighing pan mass -0,s; I d s  

As received, net mass 83.5" / b s  a,> &ifr 

Dried mass l * r h  dfy ; asLIw3 

Date 
FM-048 

Supervisor 
TKW/6-92/Rev. 1 



=aAWC 
DRY SIEVE DATA SHEET 

Sieve Size/ Gross Mass 
Subsample Sieve Subsample, 
Designation can, & lid 

-- 

Total I Y W d l X  

Comments and Observz 

Can & lid 
Mass 

IY.4 

l4' r>' 
16 4.6 

:ions 

Sample ID 

As received, gross mass 

Weighing pan mass 

R F  I)YO00 (&cLy &!e-&) 

34.0 16, 
- 0 6  Z j b r  

As received, net mass 8 3  5- 16s G , b  d, 
/ 

Net Gross 
Subsample Counts 

(CPS) 

Date 
FM-048 

Supervisor 
TKW/6-92/Rev. 1 



=AAWC 

D a t e  5 ]MI43 
Techn ic ianT  Mm TI 

DRY SIEVE DATA SHEET 

Sample ID 51 F 11 Y 000 lL+ P L ~ )  

As received, gross mass bU,a /A 5 

Weighing pan mass 0 , s  /L$ 
As received, net mass Y J t S  )LS a,pJrf 

I 

Date 
FM-048 

Supervisor 
TKW/6-92/Rev. 1 



\ 

X 



Submission # A 
Orig. Analysis s/ J Y h  
Re-Analysis 7 

ReSubmission - 

Parameter - PH - H,O Batch # RF-1 
pH in Water Lab Code Rockv F;kc*&s 

Date Analysis Started 5 I /4 1 73 
Date Analysis Completed 5 I 19 / 43 

Date Form Completed a" / /9 / 93 
Lab Manager Initials 9 

Derator Initials Tfi 

Sample Weight Solution Volume 



WC 

(9) 
XX.X 

Lab Code 
QC Form Parameter - PH H,o - 

pH in Water 

I I 

I 
I 
I 
I I 

I 

I m.XX 
(PHI 
x.xx 

(mL) 
XX.X 

Submission # 4 
Run# g l j y J q 3  
Re-Analysis - 
Operator Initials "r. fit 

I 

(PH) 
QCCS X.XX 

True 

High 

Low 

QCCS 1 

QCCS 2 

QCCS 3 

QCCS 4 

QCCS 5 

Date Analysis Started 5 / /4  / C?J' 
Date Analysis Completed r / ?!I / 47 

Date Form Completed S / I 8  / 9 3  
Lab Manager Initials 9 

I1 i 

I I II REPLICATES 
I I 

I 

I 

I 
I 

I 

C D E B 
Result SD Sample Wt. Solution I VOl. 1 

I I I J] 

QCCS 8 I 
M-071 



_- 

A 
Samp. 
# 

Parameter - PH - O1M Batch # XF-1 
pH in 0.01M Calcium Chloride Lab Code t ' ( a ~ & ~  Fl,,&5 

I 

I D 
Result 

X.XX 

B C 
Sample Weight Solution Volume 

M(.X XX.X 
(PW (9) (mL) 

Submission # A Date Analysis Started S I /4 I 4 3 
Run # SI / 3 / ~ 7  Date Analysis Completed y / I 4  I 4 3  
Re-Anal ysis -F- Date Form Completed 5- / 78 l(73 
Operator Initials T. h, Lab Manager Initials & 

--- 

I 



Submission # flr 
Run # s m  
Re-Analysis - 
Operator Initials Yh1  

QC Form Parameter - PH - .01M Batch # WF-1 
pH in 0.01 M Calcium Chloride Lab Code &I& F/4 7 ! 3  

I 

Date Analysis Starred 5 I /4 / 93 
Date Analysis Completed T / /L/ / 43 

Date Form Completed S I ]Bo I $73 
- - 

Lab Manager Initials $\ 

I !I REPLICATES 

I E I 
I I 

(PH) I 
X.XX i m.xx , I 

I 

I 

I 

I 

I 

I 

I 

I 
I I 

D 
I C I 

VOl. 
(mu 
XX.X 

Result SD Solution I I 

I 

1 
I 

I 
I 



-2AWC 
Parameter - Moist Batch # 6 0 - 1  

e 
Air Dry Moisture Percent Lab Code ~;uc)C., F/G+& 

/ 

Batch # 8 
Submission # F 3- 4 
Run # - . . -. . . . 
Re-Analysis - 
Operator initials Tfi? 

A B 
Samp. Air Dried Sample 
# Wt. (9) 

xx.xx 

2 r3sJ36 
3 

4 

5 

6 
I 

I 

20 

-c- Lab Code 
Date Analysis Started T 1 f 2 / 93 

Date Analysis Completed 5-1 /Z / 93 
Date Form Completed C 1 18 1 Q 3 

Lab Supervisor Initials G f f  

I/ D I Calculated Result 
C 

Oven Dried Sample 

ll 

"., I 
1 KW/6-91 /Rev0 



Batch # A 

A 

Samp. 
# 

fi F-3 
Rc -4 - 

Submission # F-3/ 4 

I I 
I 

6 C I D E 
I 

I 

I I 

I 

Oven Dried ! Calculated I SD 
Air Dried Sample Sample I Result I or 

I I %RSD 
xx.xx I m.xx I 

I I 

Wt. (9) Wt. (9) 
xx.xx m.xx I 

I ’  
i 2.380 5-3- Irs*v33 i 2 , 3  o T 6 , O V  

i 3 s .  )3d /3;1,”2a4 I 2* /6  i 5 &..o4Q 
I I 
I I 

- Run # 

Re-Analysis - 
Operator Initials ?/v., 

QC Form 

Parameter - Moist 

Air Dry Moisture Percent 

Batch # RF -/  
- Lab Code 

Lab Code - 
Date Analysis Started 5- I )R I 9 3  

Date Analysis Completed 5- / / Z  / 93  

Date Form Completed 5- / /f / 73 
Lab Supervisor Initials q> 

-__.I_ 

I I I I 
I I 
I I 

FM-053 

. 



PiPFlTE METHOD 

Date 7/11 19.3 

Dried Mass 

isotope - 2 4 1  

6M-050 
. _ _ _ . I . ^  - . . . .. - . . . . , .. . - 

. I,. 

..  . . .- _.. _. . .. . . .  . -_ 



INSTRUCTION 
DENSE LIQUID CHARACTERIZATION OF SOILS 

DLC FORM 

Amt dense liquid, (4 H20) 
Air dry mass of sample, g 
Gross counts, initial, pCi 
Background counts, initial, pCi 
Net sample counts, initial, pCi 
Time for separation 
Airfinyry weight (qdum)-- 

Float products 
L i'ftu d%&products 

Gross counts, final, pCi 
Float products 
Sink products 

Background counts, final, pCi 
Float products 
Sink products 

 et sample counts, final, pci/* 
Float products 

b ;$'&nkproducts 

/ Aa received, gross mess 
Weighing pan masa - 
Pa rpceived, net mass 50.0 Y 

B 
Duplicate 2 

A 
Duplicate 1 
ido, ioo. 

b-6.0 
I 

Lai& - 
J -? 

__rr - m; Ar j:20: h r  

c 

c 

FM-166 



. .. . *. 

I NSTR UCTl ON 
DENSE LIQUID CHARACTERIZATION OF SOILS 

Amt dense liquid, 

Gross counts, initial, pCi 
Background counts, initial, pCi 
Net sample counts, initial, pCi 
=?paration 

oven ry weight (cycbf+ 
Float products 

L I'%U ~'h products 
Gross counts, final, pCi 

Float products 
Slnk products 

Float products 
Sink products 

Air dry maxi of 

Background counts, final, pCi 

 et sample counts, final, pCi/ 
Float products 9 

L . I J P ; J ~  products 

DLC FORM 

SampleID gF/I!4129 fc '323.) A;u 
As received, gross masa 

An received, net mass 
Air dried mass 
Oven dried ma 

_- 
Weighing pan mass - 

Duplicate 2 
/&a 
4 s-O,03 

2 4 5 - 9 9  
120.35 

FM-166 TMM/4-93/Rev.O 



INSTRUCTION 
DENSE LIQUID CHARACTERIZATION OF SOILS 

DLC FORM 

Amt dense liquid, L A O  / - / L O )  
Air dry mass of sample, g 
Gross counts, initial, pCi 
Background counts, initial, pCi 
Net sample counts, initial, pCi 
Time for separation 

r ven ry weight (qdumj- 
Float products 
Sink products- 

Float products 
Sink products 

Float products 
Sink products 

Float products 
Sink products 

L ,i Ir tJ P d a ~  h 

fin 

-h L , ' ~ u ~ . ' $ Z l d w b  

Background counts, final, pC1 

Net sample counts, final, pCi 

As received, gross mass - 
Weighing pan mass _I 

As received, net mass 
Air dried mas8 

C 

22- 

c 5-0.0. 

Duplicate 1 

iat - 

L 

FM-166 TMM/4-93lRev.0 



I 

Vibrating Screen Run Sheet Date 7 / 2 6 / 4 3  
Lab Supervisor b a r + - ?  
Run# f?,F)?#,l 

System Configuration: 



FEED AUGER RUN SHEET 

ystem Configuration: 

- zq/ Fk2-D 

System Configuration by ?PLg 
* L' 

'eed Rate 70,42 * kg/hr by 



AlTRlTlON SCRUBBER RUN SHEET 

System Configuration: 

System Configuration by A R h j  
Feed Rate 70.y 2 kg/hr by &D 
Impeller Speed d P M b y  abi 
Time Feed Started (id: 'zo 

Pulp Density W/M % by - by -a?f.l, 

Special Instructions: 

Special Precautions: 

_. Date - Safety " 

Attrition Scrubber Run Sheet Reviewed by Date Zt,&, */A B Y 

FM-045 TKW/6/9 1 lRev.0 



Attachment 10.1 SWECO Vibro-Energy Separator Run Sheet 

SWECO Vibro-Energy Separator 

Serial #: 

Date 7 / 2 7  /9-3 
Lab Supervisor 7: J(7R5 /rad 
Run# R W - L  

System Configuration by w k  k3 # Weight Top 
Feed Rate 30,92, kgihr by AkA # Weight Bottom - 

Time Feed Started /s:h b y y " $  Water Flow - Umin by- 
Size of screen: 1st 4 a 2nd Aj),& 3rd .&ik- 
Time Feed Stopped II : 27 by Tlh, 

I 

- 9 mc>h J : s C A a r q ~  

Special Precautions: 

14 



G.S. RUN SHEET 

, F l 2 C 1 9  

SL.a.2 SCI?L;.;-nJ 

Date 7/27 /% 

Laboratory Supervisor .-% L ~ M I ;  

Run # RFp - 2- 

fz 5PIi2A-C > 
c Mu I T-bc & 2 

System Configuration: 



SPIRAL CLASSIFIER RUN SHEET 

I Run # &12p .- 2- 

System Configuration: 

System Configuration by .!$& k> - 
Feed Weight M/w kg by 

Pulp Density hvkk % b y  &-ha 
Time Feed Started Io; 30 by T M  

Feed Rate N/M kg/hr by 

Time Feed Stopped 11229 by T m  
I 

Special Precautions: 

TKW/B/S 1 IRev.0 FM-048 



=>Awe 
THICKENER RUN SHEET 

Date 7/27/93 

Lab 
Supervisor bcpr)r<~! 

Run# /?Fp- 2- 

System Configuration by 

Feed Pulp Density AI$+ % by h 
Feed Flow Rate I/m by 

4./,/A * 
Flocculating Agent by V-"'. 

Flocculant Dilution m/?e by " v ; f l n -  

Flocculant Addition rate p</)& ml/m by 7 Irf), 

Flocculant Volume by& ml by T M t  

Slurry Pump Flow Rate q& I/m by A-R 

Special Instructions: 

Moisture 

_c 

Safety / Date / - 
// A 

Thickener Run Sheet Reviewed by 
vl-091 I KW/8-91 /HE 

Date -/ * >  1499 
0 



dibrating Screen Run Sheet 

System Configuration: F&+ 

Date 712S/43 t, 
LabSupervisor Lc/G*16 d 
Run # R F P #  3 

System Configuration by Jh Tilt Angle Feed Weight 3 36 5 j6 
Feed Rate - 15-0. /bs k$fi;r byT.wv, 

Water Flow A& Umin by - 
Size of screen: 1st 1 '/4 ' ' 2nd !'q I' 

Time Feed Stopped I )  ";5 by Tm. 

Time Feed Started qP40 b y T m  

Special Instructions: D~~ scc-vrr ,J < w m&Jm t a l  JeP - P d  --to 



=&AWC 
e 

e 

e 

FEED AUGER RUN SHEET 

ystem Configuration: 

Date 7/30 h 3  

System Configuration by L U h S  t f o n d  

TKW/B/al/ReV.O 

FM-044 



AlTRlTlON SCRUBBER RUN SHEET 

iystem Configuration: 

- 
System Configuration by - b G - 5  4 

I I 

Special Instructions: 

Special Precautions: 

/- Safety /- Date 

Attrition Scrubber Run Sheet Reviewed by Date /a !Y 
I 
- 

FMOPJ 



Attachment 10.1 SWECO Vibro-Energy Separator Run Sheet 

SWECO Vibro-Energy Separator 

Serial #: 

Date 7.30 /43 
Run # t?FP- 9 
Lab Supervisor - 7 - dg t~~hqp  0 

System Configuration by 1 k e n  S' t fer, d # Weight Top h/iY 
Feed Rate 14 3.2 lbs M / h r  b y 7 h  # Weight Bottom N\h 

Water Flow -cc Umin by - Time Feed Started 12: 2 1  by Tfl, 
Size of screen: 1st 4 mLSj- 2nd /%/k 3rd /Il/A- 

Special Precautions: 

Date -- 
Date ?&&.,'/ /9w 

- Safety 

SWECO Vibro-Energy Separator Run Sheet Reviewed by 

14 



G.S. RUN SHEET 

Date 7 / 3 0  jf3 

Laboratory Supervisor 7 7  J m s t r a H d  

Run# (? FP - I J  
Svstem Confiwration: 

System Configuration by G. w, Cell 1 Flow && I/m by xo 

G.S. Stroke Frequency 1 7~2 #I r/, r~ Dilution Water 2 2 , 7  I/m by yfi, 
Bedding, Size O I V 7  cm2 by &-k7 Feed Rate /VIP7 kg/hr by - 
Bedding Thickness / I  7 cm by Time Feed Started 2 :L  4 by %M? 

Feed Weight Ibs. by Time Feed Stopped i Tzf by yfi, 

G.S. Stroke Length [?I;) cm by a-0 Cell 2 Flow fitk I/m by -&k 13 

Seecial Instructions: 

G.S. Run Sheet Reviewed by " ,- Date& ,*'//99 5/ 

FM-038 TKWIWI Irev.0 



SPIRAL CLASSIFIER RUN SHEET :/ 
Lab 
Supervisor 1 .. d 
Run# RFP-Y 

System Configuration: 

System Configuration by Tmy L m d f * J  

SDecial Precautions: 

,.en- 
* Date Safety /- 

Spiral Classifier Run Sheet Reviewed by Date fP Y 

F M W  TKW/WSl/Rev.O 



=aAWC 

THICKENER RUN SHEET 

Lab 
Supervisor -7 

System Configuration: 

System Configuration by TwP,,, k+\A 

Feed Pulp Density % by - 
Feed Flow Rate V U r c d  J I/m by - 
Flocculating Agent W h  by v-lh* 
Flocculant Dilution /!!,/b- by ? Y /t?, 

Flocculant Addition rate flJ-/jr ml/m by % M., 

Flocculant Volume AM- ml by Xrn* 

Special Instructions: 

Safety -cI( Date / 

Thickener Run Sheet Reviewed by 
4-091 

Date i?JAfler,-i /99Y 
I KW/8-91/H€ 0 



Vibrating Screen Run Sheet 

w 
System Configuration by . fi Tilt Angle $?)-" Feed Weight 2 v,?! 5 Ids 
Feed Rate 162. I b c  Mlhr  by Th, 

Date 5-/ 4 3 
Lab S u p e z i r  "r: U=dbd*d 
Run# flFPit3- 

Water Flow Npk Umin b .- 
Size of screen: 1st I ? 4 " 2nd y4 

Time FeFd Started Ij:p-by vfle 

Stream 

ecial Instructions: 

I( Safety e(l Date - n - 



FEED AUGER RUN SHEET 

ystem Configuration: e - q ' l  F&= 

TKW/8/911ReV.O 
FM-044 



e 

e 

e 

Date 

AITRlTlON SCRUBBER RUN SHEET Lab 
Supetvisor 

Run# Fp'- G 

System Configuration: 

7 

A Q R I ~ s ~  SCh'vOBEg 

Pulp Density % by 

Special Instructions: t(4 a t  8S0,p" mt -I 

Safety - Date 

Attrition Scrubber Run Sheet Reviewed by Date 



Attachment 10.1 SWECO Vibro-Energy Separator Run Sheet 

SWECO Vibro-Energy Separator 

Serial #: 

Date fld /q3 , 

Lab Supervisor rd& k d  
Run # RF? - G 

System Configuration by \ # Weight Top #f ~ #K, U)llr+2 
Feed Rate 1?., giwr by - r m 4  # Weight Bottoxfl  

r 
I 

Water Flow N/F? Umin by - 
Size of screen: 1st + y m A  2nd m2@ 3rd &/'A- 

Time Feed Started /I;w by Y-M,  

14 



1 G.S. RUN SHEET 

System Configuration: ll 

System Configuration by A,,&c 
G.S. Stroke Length( 34") ' cm by A vi] 

Cell 1 Flow 4 I/m by &co 
Cell 2 Flow + s I/-" by &Lj 

Bedding,Size O l  4 7  cm2 by Feed Rate A/).. kg/hr by 

Bedding Thickness 1. 9 cm by fikfJ Time feed Started 17 ti$' by T-h, 

G.S. Run Sheet Reviewed b 

TKW/6/9 1 hev.O FM-038 



SPIRAL CLASSIFIER RUN SHEET 

System Configuration: 

w 

Date Ry/L 143 

System Configuration by 

Feed Weight I I  8. f b i  4- by ij "m, 

Time Feed Started I' 2 b' by % 
Pulp Density w/bl % by - 

Feed Rate 9L.V /&.ahr by 
w 

I 

Special Precautions: 

Spiral Classifier Run Sheet Reviewed by A!&$A/ rc Date 
" Y 

TKW/B/gl/Rev.O FM-048 



=AAWC 

THICKENER RUN SHEET 

fii#L*shrr A Lab 
Supervisor 

Run# RfP-6 

System Configuration: 

System Configuration by 

Feed Pulp Density M/m. % by - 
Feed Flow Rate vat'I'I'c6/ I/m by - 

v- 1 -  

Flocculating Agent by JUJ- 
Flocculant Dilution mh by %fi.l, 

Flocculant Addition rate /Il\/% ml/m by y m  
Flocculant Volume #I# ml by Xf" 
Slurry Pump Flow Rate hk I/m by 

Special Instructions: 

- 1x4 

0 



Vibrating Screen Run Sheet 

System Configuration: F w3 
3, 

- 79 
- 

System Configuration by Tfi,+ Tilt Angle e 
Feed Rate 13V. IhMJhr by-? 

Feed Weight 26y.5- )JJ 

Tim Feed Started ZZoby Yrn 
Size of screen: 1st 2nd 2 ' 

Special Instructions: 

4v / K u n  * 8, 

Safety Date ----'-" 

Vibrating Screen Run Sheet Reviewed by &-kf- 
r( 

Date 1 f.d-, 9 f 



FEED AUGER RUN SHEET 

ystem Configuration: 
- 246 " Fk%=D 

Date " 

System Configuration by T P .  
v 

Feed Rate 1 3 fg  0 Ib5d%r by El. /'I. 

Angle of Tilt' O by T m L  
Time Feed Started / :36 by y m  

- 

4' Date /' 
Safety 

Feed Auger Run Sheet Reviewed by Date 2f'4IA,9q 

FM-044 



Date g /I2 iT3 
ATTRITION SCRUBBER RUN SHEET 

System Configuration: 

System Configuration by ? e m  b, 

Pulp Density % by 

Special instructions: 

Special Precautions: 

Safety / Date -rc--.’ 

Attrition Scrubber Run Sheet Reviewed by Date 9Y 

F M W  TKW/G/O 1 /Rev.O 



Attachment 10.1 SWECO Vibro-Energy Separator Run Sheet 

SWECO Vibro-Energy Separator 

Serial #: 

Date 2?//2- /93 
Lab Supervisor r; c d ~ n ~ f i ~  4 
Run# Rpp -& 

.c 

System Configuration by ~ c / ,  # Weight Top A/)m 
Feed Rate ' kg/hr by # Weight B o t t m  

Water Flow j,l)!! Umin by - Time Feed Started 1 :go by ?h, 
I 

Size of screen: 1 st 9 iv/&+ 2nd ~ U ~ I I , ,  5 3rd &blLic- 

SDecial Precautions: 

14 



G.S. RUN SHEET Laboratory Supervisor -T I 
System Configuration: 

- 
System Configuration by %WV W' Cell i FIOW >A I/m by ; ~ R o  
G.S. Stroke Length @.%a cm by h o  Cell 2 Flow #A I/m by Ak,u 
G.S. Stroke Frequency /.go ./h by &&') Dilution Water I/m by 

Bedding, Size 0. Y 7 cm2 by b%kQ Feed Rate Fro- k/-kg/hr by 

BeddingThickness cm by \kfi Time Feed Started I !  :3& by yfit 

Special Instructions: 

FM-039 TKW/6/9l/rev.O 



e 

e 

0 

SPIRAL CLASSIFIER RUN SHEET 

System Configuration: 

- 
System Configuration by ' e r r y  cu, 
Feed Weight )d)~&i>@f~~ kg by 

- Pulp Density I \ / / r t l c b~ud  % by 

Time Feed Started I I  ; 30 by T W .  
Feed Rate kg/hr by 7-m.  

Time Feed Stopped by 

Special Precautions: 

--- Date /" Safety 

Spiral Classifier Run Sheet Reviewed by Date L f d A p  gp 

FM-048 TKW/B/Sl/Rav.O 



=>AWC 

U S  RUN SHEET 

System Configuration: 

Lab 
S u p e r v i s o r  1 ,- 
R u n #  d.3 

System Configuration by 5 
f!F b k q  A 5 6 3  

Feed Weight q 6 s.$- gms by 

Pulp Density &Is % by uo\ 
Scrubber Speed q m  RPM by m& 
Scrub Time min by C\o& 

Special Instructions: p TT,, . .  4 2 s u . . d 0 3  



=AAWC 

U S  RUN SHEET 

Date \s a q 3  

System Configuration by H.5 

Feedweight , , TOO  . 2 gms by KL 5 

A .  % by ,dL < / Pulp Density 

Scrubber Speed 900 RPM by L L 5  
Scrub Time /d inin by & 5 

- 

_x" Date -.--c Safety 

LAS Run Sheet Reviewed by Yd7&q Q/A &J x A -  (I Date f/Z3/?# 

t M-092 r T m  -91 /He\ 



=AAWC 

LAS RUN SHEET 

I 6 lo?+ q3 

;ystem Configuration by k L 5 

'eed Weight gms by 

'ulp Density 8 5 -  % by KL5 

scrubber Speed 980 RPM by .&A5 

L* Date - Safety , n 

FFiRKQ 

LAS Run Sheet Reviewed by Date yc/td /9+ 
I-KviqE- 



x 

TUMBLER RUN SHEET 

OPERATION OF THE TUMBLER 

cLnd 
Run# 1 



OPERATION OF THE TUMBLER 

Date 6!J 3./9 3 
Laborato Supervisor d-hd 
Run# ?i TUMBLER RUN SHEET 

System Configuration: 

System Configured by LLik. s4& 
MeshSize \/q , " b Y - . A 2  

by (L'4 

by fiL4 
RPM 4 
Time Started 9:58 A d  

. 

L- gp) 
L, 1 



OPERATION OF THE TUMBLER 

TUMBLER RUN SHEET 

System Configured by fG; 4- h +<a; .bk 

Mesh Size '/.t " 4 . ~ 5  h bYbCLS  

RPM 4 I b Y X k 5  

b Y e . 5  Time Started 3 P N 



=~AWG 

LAS RUN SHEET 

System Configuration: Ocn M JQR ;+; OIL %Cl4+ 

2 mittu+ds 
"loo RQfl 

System Configuration by & 5~ \ &A 
Feed Weight q6$ . 5 gms by \<G 
Pulp Density ( ~ 5  % by KL.5 

Scrubber Speed 900 RPM by KLS  



=aAWC 

LAS RUN SHEET 

fi&u4 &+dfw a h  System Configuration: 

System Configuration by 

Feed Weight qoff e 

Pulp Density 6s- % by (cLs 

Special Instructions: 

I \  



=aAWC 

LAS RUN SHEET 

Date + 
V Run# 3 

System Configurati 

4- 
System Configuration by 

Feed Weight 

Pulp Density 4 s” % by ckf 

Scrubber Speed Qdfl RPM by ,kL 5 

Y L 5  
c Special instructions: 0 ;Lo 

CtT b455Q\ (, YO lL  LLzoc -. *+ - 

--I 

Date 

Date 4/. d /9,f 

/- Safety Y 

LAS Run Sheet Reviewed by 
I KW/8-91 /Hev 



=&AWC 

U LAS RUN SHEET 1 Run# 4 
I 

System Configuration: 

System Configuration by \(e:& 

Feed Weight (nb .4 gms by JLEL- 
Pulp Density 65 % by l(c5 

Scrubberspeed 960 RPM by ![h5 



~ ~- 

HYDROCYCLONE TEST UNIT RUN SHEET 

System Configuration: 

~ _ _ -  ~- 

Date 

Lab 
Supervisor 7, L ~ E ~ s T ~ A A J  P 
Run# RFf'*Z,O 

O F  

System Configuration by ,& b 

I 

13 
Hydrocyclone Size 2 tu/iq HM A T  
Underflow Beaker Weight UX 

Feed Weight FhLcDA3 Z&L kg by %E! b-3 

Water Volume Underflow @A I by h 

Time Feed Started /1,'24 by A A L  

Overflow Beaker Weight &vA by biE 
Pulp Density 52 7 % by 

Water Volume Overflow BA I by jQk3 

Solids Volume Underflow n/A kg by JkQ 
Time Feed Stopped / A  136 by Akbd 

Special Precautions: 

- Safety __-- Date 

Hydrocyclone Test Unit Run Sheet Reviewed by c Daw y/z d /q f 

FM-047 TKWtEl9 t f i v . 0  



*rL. 

System Configuration by -&IA3 Feed Weight &z kgw%' .&Q 
)Ingle of Tilt E;J& clm a by -&?a Pulp Density 3 ,% by 6&d 
Rotation Spee@E-SET R/m by 

Shake Frequency &A cm by 15 Time Feed Started 

Shake Amplitude &A cm by /$&.kl, Time Feed Stopped /s. 

%Feed Rate 600 '?&$?by-- ~ 

1 
M.G.S. Run Sheet Reviewed by V&?, UbULd Date f/z$ h q  
1 tM-042 , 

TKW/6/91/Rev 0 



a 

e 

a 

HYDROCYCLONE TEST UNIT RUN SHEET 

System Configuration by - 

// * f  Hydrocyclone Size 2 
Underflow Beaker Weight Ah+ by 19 

&/Y -A Y .  
I 

Overflow Beaker Weight A M -  by A 
Feed Weight FALL@N T h L S  kg by k L3 

Water Volume Underflow PA- I by b 
Water Volume Overflow UA 1 by h- L-3 ~ 

Solids Volume Underflow L w  b d  

Pulp Density 3 % by GxH 

c 

Tim@ Feed Started /547 b 

Time Feed Stopped /5: $'!z b- 



FAicon, 
+I&& RUN SHEET 

Date 

Laboratory Supervisor T WtNST<&MA 

System Configuration: 

A .  

System Configuration by Feed Weight a,? k g y y  - 
bngle of Tilt a/b c/m O by %u Pulp Density I 2.. % by A/?w 

I 

Rotation Speed f&.-m R/m by +&,w Feed Rate - ?s[dga . I  %by ARw - 
Time Feed Started 

Time Feed Stopped 1 I f 7  by 

v o  



HYDROCYCLONE TEST UNIT RUN SHEET 

System Configuration: 

System Configuration by &p 

, 
b3 

Hydrocyclone Size 2’’ w/)v HW & , ’ by &. 
Underflow Beaker Weight R)’A by A-k 

Water Volume Underflow 

Pulp Density zk !  1 7  % b y  %%Q 
Water Volume Overflow I by &Ad 
Time Feed Started I 3 + I  by A P a  

I 

Solids Volume Underflow 

Time Feed Stopped /-v+ by 4 Rbd 
Solids Volume Overflow flA kg by h 
Hydrocyclone Pressure j.513 s 0 1 6 D psi by W R L 3  

I I I I 

Special Precautions: 

Date 

Data /zd S: 4 

--.---, 
Safety 

Hydrocyclone Test Unit Run Sheet Reviewed by 

H 

TlW/0/91lRev.O FM-047 



THICKENER RUN SHEET 

Date 8 / / 2  lLi 3 

Lab 
Supervisor 

System Configuration: 

System Configuration by X r u  &, 

Feed Pulp Density /v/A % by 

Feed Flow Rate u a r c d  I/m by 

Flocculating Agent N A  by &-d 
Flocculant Dilution Aba by k 0 

Flocculant Volume M-& ml by 's(Es Q 
Flocculant Addition rate & ml/m by 

Slurry Pump Flow Rate 4 & I/m by 

Special Instructions: 



m =aAWC 

LAS RUN SHEET 

System Configuration: 

Lab 

System Configuration by 4 
Feed Weight 5-95, 1 gms by //d< 

,- 

v 
Scrubberspeed 984 RPM by [/5 

Weight 
Stream I tams) 

Moisture Volume 
(%) (cc) 

Activity 

a-o- - -  

----- 

Safety d Date i 

m-m2 I KW/8-91 /Rev. 

4” --- ~ - ~ -  
A S  Run Sheet Reviewed by d ! t M  jJ.&/J Date q* 19f  



=AAWC 

LAS RUN SHEET 

t 
Lab 
Supervisor I . t 

Run#  z . \ h  

System Configuration: 

System Configuration by A< 
Feed Weight 573* / gms by &$ 
pulp Density &/< % by ,&A< 

Scrubberspeed %a RPM by jdL5 

-... ~ 

.& Date Safety w 
I 

i 

LAS Run Sheet Reviewed by /7A&fJ L&d.$d hk"c/ Date +/W/4J 
I 

kM-092 f T K m - 9  1 /Rei 



a 

a 

=aAWC 

LAS RUN SHEET 

System Configuration: 

I 

W 
Run # a a 

System Configuration by 

Feed Weight .Q/Q . 9 gms by M 5 S  

Pulp Density , L 5- &tide % by maQe 

Scrubberspeed 900 RPM by , f L 5  

- .-_ 
e 

-.. Safety - Date 

LAS Run Sheet Reviewed by L d M k L  Date 4’/L &- /.if 
%l-092 TKW/8-91 /Hev. 



TROMMEL RUN SHEET 

Serial # f & ~  0 

IT System Configuration: 

4 TR 
os 

A .  

System Configuration by ll\h 
Feed Rate W h r  by $& Ik 

Water Flow qc60 I/m by -+L' 

Time Feed Started 1 $, =-I=&- b y k w 2 -  

Tilt Angle )hi'& x73 '' 9 by %ai3 
Time Feed Stopped 1 by dkkl 
Feed Weight - kg by c 

I I I I I 

Special Precautions: 

/ 
Trommel Run Sheet Reviewed by <I,%, &Lk-&9 4cJ Date 

FM-043 I 1 



TROMMEL RUN SHEET 

Serial # 50  XD 
System Configuration: 

- Lab 
Supervisor ‘T idJt;~AA)3b 
R u n #  RFP *Z& 

4J 
us 

n 

System Configuration by 

Water Flow ?.(, I/m by 

Time Feed Started I(?),?() & .by -!&) 

Time Feed Stopped 110 7 by A Q L  
Feed W e i g h t a a a  =# *bYA.L!& 

8 4 1 

Tilt Angle Ilk, m 2922 by Afi k\ 

Special Precautions: 



TROMMEL RUN SHEET 

Serial # 50 L O  

System Configuration by &? b A 

Date 30 k - 9 3  

Lab 
Supervisor T. UEUST&A)~ 

Run# R F P  *27  

Water Flow 9.0 I/m by &i,! 
Time Feed Started 27 _ _  by% 
Tilt Angle y#"A 27% "  I by - k k m  
Time Feed Stopped 9:3 z by 5LW 
Feedweight 6 0 c 5  * Atg by %?Iz) 

Special Precautions: - 



TROMMEL RUN SHEET 

Serial # YO2.O 

System Configuration: , T - F F E b  

Nb Lab 
Supervisor 7T W~us”TffA 
Run# k f  P *zs 

n <  

System Configuration by 

Feed Rate 

Water Flow 9.6 I/m by &&.L-, 
9 ?, 19 * W h r  by, %kh 

- 

Time Feed Started *by 

Time Feed Stopped 10.’ 3/. 5- by 

SDecial Precautions: 



G.S.T. RUN SHEET 

Date 

Laboratory Superviso 

System Configuration: 

-. 
A &L3 Wash Water300Qdrn by ~&k System Configuration by 

Time Feed S t o p p e d o 4 g 6  by 

I 
Special Instructions: 

.S.T. Run Sheet Reviewed b 



G.S.T. RUN SHEET 

System Configuration: 

crl 
CONS 

System Configuration by Ap 0 Wash Water330o,Jm by 

G.S.T. Stroke Length 3/g" 

L.S.T. Frequency 2 3  0 5P)lUp by 

G.S.T. Side Tilt y~ 'I, 7" Time Feed Started )b 3 3, by & Srrp by 

G.S.T. Longitudinal Tilt 4'- 39# #by ak Time Feed Stopped 03 7 by 

JX?I by A RL3 Pulp Density $&m SA% by 

Feed Rate 145243 */hr by *&kd &Q 

Feed Weight c-- - kg by 

Special Instructions: 

1G.S.T. Run Sheet Reviewed by Date WZS h./ 
FM-041 I 



G.S.T. RUN SHEET 

Feed Weight - kg by - 
=E Volume 

Stream Weight &f%kQ (cc) 

Date 

Lab0 b 

Run# RF P * l l  

Special Instructions: 

i I I 

1G.S.T. Run Sheet Reviewed by 'y-i Date '$(/&dqy 
FM-041 TKW/6/9 (/Re 



G.S.T. RUN SHEET 

System Configuration: 

w 
COUS 

Feed Weight - 

Special Instructions: 

i 

.S.T. Run  Sheet Reviewed by Date 
FM-041 ( 



G.S.T. RUN SHEET 
Date --5P- 
Laboratory Supervisor T, Eo5 Tk 

System Configuration: 

7 &-‘FGa 

CONS 

System Configuration by k u  Wash Water Yf?~D~tl/rn by !&k Q 
&by Aka Pulp Density SfWN E&% by 

Feed Rate J 3 3 %T&hr by 

Time Feed Started 1 33 9 by &o 
Time Feed Stopped 13 50 by 3 k 

J I  
G.S.T. Stroke Length 

k3.S.T. Frequency 270 9 4  .sd by A f?. bd 
G.S.T. Side Tilt t/t “A 3’’pfby )&.id 

G.S.T. Longitudinal Tilt y4 @!39’# by df?o 
Feed Weight - 

I 

Special Instructions: 



G.S.T. RUN SHEET 
Date * 
Laboratory Superviso 

System Configuration: 

G.S.T. Side Tilt Time Feed Started 

Special Instructions: 



G.S.T. RUN SHEET Laboratory Supervisor 71 M E m  -TXANA 

System Configuration: 

Feed Weight - 

Special Instructions: 

1 I 1 

.S.T. Run Sheet Reviewed by 'L.W? &hw/k,J Date f/.< /.ti 
FM-041 r TKW/6/9 1 /Re 



G.S.T. RUN SHEET 
Date * 
Laboratory Supervisor T, bdEfiSTRkYdb 

I R u n #  RFP* I d  
System Configuration: 

A 

System Configuration by Wash Water LfSBD~l/m by %k 0 

Time Feed Started 9 Lj b by & a 

G.S.T. Stroke Length 3/@ Y d  

k3.S.T. Frequency sp;k3m by L9 Feed Rate 167,55g/hr by 

G.S.T. Longitudinal Tilt %”’A 3 ” f k b y  &?kl 

Pulp DensitySfb4d E!Z& by P!rkk~ 
I 

G.S.T. Side Tilt 1/; “A 7”# by .AR 0 
Time Feed Stopped 4 Q R by $Y!? 

Feed Weight - - kg by 

I I I 
Special Instructions: 

i 

.S.T. Run Sheet Reviewed by L!%!!-M L*_A Date Y/LP /9+ 
FM-041 



FAiWd 
-. RUN SHEET 

Date 

Laboratory Supervisor % QEusT&b.).b 

System Configuration by A)? 0 $Feed Weight 32 kg by $KM 
)Ingle of Tilt N A  c/m O by Ak&d Pulp Density % by 6 X d  

Rotation Speed YRE-SET R/m by & da =&& "by 6kd 
Shake Frequency fih cm by ARo Time Feed Started //*48:80 by 6 
Shake Amplitude &%- cm by Time Feed Stopped b?:QB:z@ b p  

Feed Rate /I/ 
/ 

I 1 

M.G.S. Run Sheet Reviewed by Date 

1 FM-042 ! 
TKW/6/91/ReV 0 



HYDROCYCLONE TEST UNIT RUN SHEET 

System Configuration by x k ) 3  
h I/ ' 

Hydrocyclone Size 2 WItY- & Y 

Underflow Beaker Weight D h  by ,&&, L3 I 

Overflow Beaker Weight kA- by h 
Feed Weight F U . @  ~ 8 ~ 4  kg by xh.) 
Water Volume Underflow n& I ,by hb 

Solids Volume Overflow x) ?$- kg by 

FM-047 TKWIeiullRev.0 



FALCOd 
.-. RUN SHEET 

System Configuration: 

Date - 
Laboratory Supervisor om3T&Nh 
Run# RF P *19 

System Configuration by ARd Feed Weight 3,2 kg LJ 
bngle of Tilt mj+ c/m O by ,% -kLd Pulp Density 7 % by &,rd 

Feed Rate !,I kg&by&& cn 
Rotation Speed ,kE-SEJ R/m by ,&-k 0 

Shake Frequency U/B cm by %-k l.J Time Feed Started &/,, by Qu!L 
Shake Amplitude b& cm by Time Feed Stopped / 1 / by u 

I I 1 I 

Stream Weight 

I TKW/6/9 1 IRev.0 



MASSES USED FROM BULK 

SAMPLES 



NET MOIST MASSES USED ON ROCKY FLATS 
PROJECT 

BATCH #I, FIRST HOMOGENIZATION (MAY 4, 1993): 

1 st homogenization split, removed: 225. kg 

0 2nd homogenization split, removed: 121. kg 

3rd homogenization split, removed: 57. kg 

4th homogenization split, removed: 28. kg 

0 5th homogenization split, ITC sample: 13.4 kg 

5th homogenization split, TAD sample: 15.5 kg 

0 Soil mixed with moisture adsorbent: 167. kg 

BARRELS USED FOR PHASE 2 TEST SAMPLES (JULY-AUG., 1993): 

Runs # 1 & 2; fourth split barrel, second batch: 35.9 kg 
63.6 kg third split barrel, second batch: 

Runs # 3 & 4; fourth split barrel, second batch: 13.2 kg 
27.2 kg 
66.5 kg 

third split barrel, second batch: 
second split barrel, second batch: 

Runs # 5 & 6; third split barrel, second batch: 
second split barrel, second batch: 

20.0 kg 
90.1 kg 

0 Runs # 7 & 8; second split barrel, second batch: 45.4 kg 
76.0 kg first split barrels, second batch: 



SAMPLE MASS DATA SHEETS 



SUBSAMPLE WET GROSS 

I 
FM-162 TMM/4-93/Rev. 0 



SAMPLE MASS DATA SHEET r 



LESAT 
echnorowApp#cet(ons- 

Project F\ah 

Sample Source -$& (F e \ 00 A 

SUBSAMPLE 

FM-162 a TMM/4-93/Rev. 0 



Project 

Sample Source &F 6 o at5 0 e & k!F6baaOe 

SUBSAMPLE WET GROSS COMMENTS 

Reviewer 

Date 

TMM/4-93/Rev. 0 FM-162 



SUBSAMPLE WET GROSS COMMENTS 

Investigator 

FM-162 

Reviewer 

Date 

TMM/4-93/Rev. 0 



e 

SUBSAMPLE WET GROSS 

FM-162 TMM/4-93/Rev. 0 



Project 

Sample Source - RF (bo3 0 

WET GROSS 

Investigator 

/ -  FM-162 TMM/4-93/Rev. 0 



TMM/4-93/Rev. 0 FM-162 

\ 



FM-162 TMM/4-93/Rev. 0 



SUBSAMPLE WET GROSS 

FM-162 TMM/4-93/Rev. 0 



Project 40 F (& 

Sample Source " a s 1 4 A 2  ,~f6032 A& 

WET GROSS 

FM-162 TMM/4-93/Rev. 0 



I 

e LESAT 
Technology Applicaffons DMslon 

- 
Project a k  

SUBSAMPLE WET GROSS COMMENTS 

. I  

FM-162 TMM/4-93/Rev. 0 

,- . 



LESAT 
Technology Appllcalons Dlvlslon 

WET GROSS C 0 M MENTS 

Investigator 

FM-162 

\ 

Reviewer 

Date d o  .$???,. 1 7  /@c/ 

TMM/4-93/Rev. 0 

.^ . 



LESAT 
Technology Appllcatlons Dlvlslon 

WET GROSS 

TMM/4-93/Rev. 0 



LESAT 
Technology Appllcatlons Dlvlslon 0 

V 
FM-162 TMM/4-93/Rev. 0 



WET GROSS COMMENTS 

FM-162 

Reviewer r 

L/ 

TMM/4-93/Rev. 0 

- Y 

Date a d  /fL,i v /84. 



LESAT 
Technology Appllcatlons Dlvlslon 

Project 

Sample Source PF,& aaod 

WET GROSS C 0 M M E NTS 

e 

, 

r 
FM-162 TMM/4-93/Rev. 0 



0 
Project 

Sample Source -p c A .h 3 %,a - *  

SUBSAMPLE 

Investigator Reviewer 

Dale 20 A ? J  /4F q 
TMM/4-93/Rev. 0 FM-162 



SUBSAMPLE 
ID 

FM-162 

PAN MASS  WET GROSS DRY GROSS COMMENTS 
(TARE), 9 MASS, 9 MASS, g (pan fraction, pH, 

treatment, etc.) 

Reviewer 

d ? "  
Date d d  H4,. / /?8 

TMM/4-93/Rev. 0 



Project 

Sample Source 

SUBSAMPLE 
ID 

SAMPLE MASS DATA SHEET 
I I 

PAN MASS WET GROSS DRY GROSS 
FARE), 9 MASS, g MASS, g 

COMMENTS 
(pan fraction, pH, 
treatment, etc.) 

CL- rz 
Investigator I - h W n  rt 

TMM/4-93/Rev. 0 FM-162 



LESAT 
Technology ApplicaUons Dlvislon 

SUBSAMPLE 
ID 

SAMPLE MASS DATA SHEET 

PAN MASS WET GROSS DRY GROSS COMMENTS 
(TARE), 9 MASS, g MASS, g (pan fraction, pH, 

treatment, etc.) 

FM-162 e 

Reviewer 

Date 

TMM/4-93/Rev. 0 



- b LESAT 

SUBSAMPLE 

{- rnrAr&L 
r\ 

investigator 

Date 

1 

FM-162 

Reviewer 

Date 249 .L$... j9. y &  / 
TMM/4-93/Rev. 0 



SUBSAMPLE WET GROSS COMMENTS 

FM-162 

0 
TMM/4-93/Rev. 0 



Project Cloctv FIe4-s 

Sample Source I lm a 4 d- 8 
/ S  

SUBSAMPLE 
ID 

PAN MASS WE3 GROSS DRY GROSS COMMENTS 
CTARE),Q\T"\ MASS,Q-p MASS, g (pan fraction, pH, 

treatment, etc.) 

FM-162 TMM/4-93/Rev. 0 



LESAT * Technology Appllcatlons Dlvlslon 

Project 

e 
or- F~~~ 

Sample Source u . n  S y +6 
I /  

SUBSAMPLE WET GROSS COMMENTS 

Date Date 20 &,-/ i 9 3 L/ 

FM-162 TMM/4-93/Rev. 0 



Project Fla k5 
Sample Source u.n % 4 4  

SUBSAMPLE WET GROSS COMMENTS 

FM-162 TMM/4-93/Rev. 0 



SUBSAMPLE WET GROSS 

7 ,  
Date Date &l k ! , P ,  / / 99v 
FM-I 62 TMM/4-!33/Rev. 0 



LESAT 
T e c h n o ( 0 g Y A p p l ) a r t l o m t ~  

Sample Source ' @,2/+(9oc20 

SAMPLE MASS DATA SHEET 
I I I I 

SUBSAMPLE WET GROSS 

Date Date 2 0 An ," -/ / q p y  
I -  ' 1 

FM-162 TMM/4-93/Rev. 0 



LESAT 
~ o l o g y A p p l l c a t l o n s ~  

Project A {, *', /i \I CIQ 2.5 
0 

v / 
Sample Source R F $A- ooov 

SAMPLE MASS DATA SHEET 1 
SUBSAMPLE WET GROSS 

Reviewer 

FM-162 

0 
TMM/4-93/Rev. 0 



Project 

Sample Source R FIIYOOcr 

SAMPLE MASS DATA SHEET 
I I I I 

SUBSAMPLE COMMENTS 

I I 1 I 

Investigator Reviewer --- jzJ&L~ 
Date Mac/  % I ,  ICs3  Date if, h’k 
FM-162 

0 
TMM/4-93/Rev. 0 



SUBSAMPLE 
ID 

Investigator rr ' Reviewer 

Date Date ,0/5+?3 

PAN MASS WET GROSS DRY GROSS COMMENTS 
FARE), g MASS, g MASS, g (pan fraction, pH, 

treatment, etc.) 

TMM/4-93/Rev. 0 FM-162 



SAMPLE MASS DAT 
I I 1 I 

SUBSAMPLE 
ID 

PAN MASS WET GROSS DRY GROSS COMMENTS 
FARE), 9 MASS, g MASS, g (pan fraction, pH, 

treatment, etc.) 

Investigator ) f i tAPar,  !I Reviewer 

Date Date &h47i  .3 

FM-162 TMM/4-93/Rev. 0 



Project k K , ,  F l u &  

SUBSAMPLE WE3 GROSS 

.urd 

FM-162 e TMM/4-93/Rev. 0 



Project &OGY,/ P/GfJ% 

Sample Source pur4 y+;g 

S U BSAM PLE 

- 
Investigator v- , Y h&a f i ' k  

Date 
I 

FM-162 

Reviewer 

Date 

TMMI4-93IRev. 0 



LESAT 
TechnologyAppllcaUons Wvislon 

SUBSAMPLE 
ID 

PAN MASS WET GROSS DRY GROSS COMMENTS 
CTARE), 9 MASS, g MASS, g (pan fraction, pH, 

treatment, etc.) 

Investigator T ~4 rn fi 1 , ~  Reviewer y.3 I c A4 A23-l 

Date 25; I1 1493  Date 

FM-162 TMM/4-93/Rev. 0 

/ 



- b LESAT 

SUBSAMPLE PAN MASS WET GROSS DRY GROSS 
MASS, g MASS, g 

e 

I I I 

Investigator Y L l  
Date Ut2 31; 9 3  

L 

FM-162 

COMMENTS 
(pan fraction, pH, 
treatment, etc.) 

Reviewer 

Date Io /<h 
TMM/4-93/Rev. 0 



Sample Source 

COMMENTS SUBSAMPLE 

Date 8/27 / 9 3  Date 

TMM/4-93/Rev. 0 FM-162 



SUBSAMPLE WET GROSS 

Investigator -y- fl?warJ[ Reviewer K d m U  

FM-162 TMM/4-93/Rev. 0 



Sample Source ‘Ru, ’ 6 .C 

SUBSAMPLE PAN MASS WET GROSS 
ID CTARE), 9 MASS, g 

I I 

DRY GROSS COMMENTS 
MASS, g (pan fraction, pH, 

treatment, etc.) 

n 
Investigator J I f i f y  Pcirl‘k! Reviewer 

Date 
2-23- 7 3  Date / o b  %f/ 4 3  

TMMi4-93iRev. 0 FM-162 



LESAT * Techndosy Appllcatlons Dlvlslon 

Project R,,L l=i& k-5 
* 

Sample Source d n  + 6  +B 

SUBSAMPLE COMMENTS 

Investigator T w cCurr'K 

Date rl20i 4 3  

FM-162 e 
TMM/4-93/Rev. 0 



LESAT * Technology Appilcatlons Dlvlslon 

Project floc l i d  F!& k 
Sample Source ur, 9 ~ ~ 4  4.6 

I 

SUBSAM PLE COMMENTS 

Date 8/17/93 Date 

FM-162 TMM/4-93/Rev. 0 



Sample Source '/L, +;?+y 

SUBSAMPLE 
ID 

SAMPLE MASS DATA SHEET 

PAN MASS WET GROSS DRY GROSS COMMENTS 
CTARE)l 9 MASS, g MASS, g (pan fraction, pH, 

treatment, etc.) 

FM-162 m 
TMMl4-931Rev. 0 



Sample Source 

SUBSAMPLE PAN MASS WET GROSS 
ID FARE), 9 MASS, g 

DRY GROSS COMMENTS 
MASS, g (pan fraction, pH, 

treatment, etc.) 

Reviewer 7- f J W U  

FM-162 e 
TM M/4-93/Rev. 0 



PLE MASS DATA SHE 
I I I I 

SUBSAMPLE PAN MASS WET GROSS DRY GROSS COMMENTS 
MASS, g MASS, g (pan fraction, pH, 

treatment, etc.) 
ID 

\ 

I I I . 
I 

Date Date 

FM-162 TMM/4-93/Rev. 0 

I 



Project #= Iu& 

Sample Source S&d & r  PSh 

SAMPLE MASS 0 
I I I I 

SUBSAMPLE PAN MASS WET GROSS DRY GROSS COMMENTS 
ID FARE), 9 MASS, g MASS, g (pan fraction, pH, 

treatment, etc.) 

FM-162 TMM/4-93/Rev. 0 



SUBSAMPLE 
ID 

Investigator I fldmw,l! 
Date 7/6/93 

PAN MASS WET GROSS DRY GROSS COMMENTS 
FARE), 9 MASS, g MASS, g (pan fraction, pH, 

treatment, etc.) 

FM-162 a 
Reviewer 

Date 

TMM/4-93/Rev. 0 



e 

@ 

SUBSAMPLE WET GROSS 

Date Date 

TMM/4-93/RW. 0 



SUBSAMPLE PAN MASS WET GROSS DRY GROSS 
ID FARE), 9 MASS, g MASS, g 

I I I 

TMM/4-93/Rev. 0 



I 

Sample Source &L/( 

SUBSAMPLE 
ID 

I I I I 

PAN MASS WET GROSS DRY GROSS COMMENTS 
FARE), 9 MASS, g MASS, g (pan fraction, pH, 

treatment, etc.) 

TMM/4-93/Rev. 0 



e 

SUBSAMPLE 
ID 

SAMPLE MASS DATA SI 

PAN MASS WET GROSS 
CTARE), 9 MASS, g 

DRY GROSS 
MASS, g 

COMMENTS 
(pan fraction, pH, 
treatment, etc.) 

FM-162 





SAMPLE MASS DATA SHE 
I I 1 I 

SUBSAMPLE 
ID 

PAN MASS WET GROSS DRY GROSS COMMENTS 
FARE), 9 MASS, g MASS, g (pan fraction, pH, 

treatment, etc.) 

Investigator 

Date S/M/ 4 3 

FM-162 

Reviewer < , -  U J & / 4 k A  
Date /n /vcj2 

TMM/4-93/Rev. 0 



SAMPLE MASS DATA SHEET II 

Date Date gd &y/jhfC/  
I -  - 

TMMl4-93lRev. 0 FM-162 





a - 
Run #4 Thickener 

RFP Jig Bed CO 

19270.85 650294.83 

3014.0 1378.905 

Run #2 Thickener I 18918.9 I 734384.401 
I I 

I 260.2 I 12479.192 
I I 

RFP #26 Oversize I 24324.3 I 19945.93 

~ 190.1 I 957.154 
I 

RFP #13 Tails 1 1936.93 1921 8.457 
I I 

I 

1 765.6 2631 7.5 

708.6 15560.86 

7559.1 5 2229.95 

25351.93 3802.7895 

7612.57 2245.708 

25529.47 3829.420 

Run #15 Table Tails I 11711.7 I 13292.780 

Run #2 Thickener 

0 Run #4 Thickener 

RFP #26 Oversize 

Run #4 Class Sump 

Run #6 Class Sump CL 

18853.880 731 860.480 

19405.973 654854.550 

24395.489 20004.300 

Run #4 Thickener A&C 

Run #4 Class Sump 

Run #4 Thickener A.E.C 

Run $46 Screen Oraanics 

260.200 12479.1 92 

765.600 26459.136 

RFP #25 Scrub Heel 

RFP #28 Trommel Oversize 

RFP #25 Scrub Heel 

RFP #28 Trommel Oversize 

~- ~~ -~ 

RFP #13 Tails 1 1921.698 191 93.933 
I I 

Run #15 Table Tails I 11694.900 I 13273.711 



Run #4(A) Thickener I 16230.31 I 563678.67 

Run #6 Thickener 10360.35 386389.25 

RF-100 Mesh I 2546.4 I 44663.86 
I I 

Run #27 Trommel Oversize 

Run #2 Classifier Underflow 

Run #4 Screen Organics 

Run #8 Classifier Clean Out 

Run #7 Screen Clean Out 

Run #8 +4 Mesh 

12514.1 2002.26 

3336.8 1 O9W.76 

97.1 1781.79 

3003.0 6786.78 

9487.68 25426.98 

321.3 861.08 

RFP #27 Screen Heel I 392.1 I 384.26 

RFP #2 +4 Mesh 

RFP #8 Class Sump 

RFP #26 Scrub Heel 3623.8 I 942.19 
I I 

743.6 2297.72 

293.3 4839.45 

RFP #27 Scrub Heel I 10036.63 I 2709.80 

RFP #28 Screen Heel 166.4 19.97 

RFP #25 Oversize 1 15937.52 I 4303.13 



Run #6 Thickener-BDEF 

RFP Table Tails 

Run #8 Thickener 

Run #8 Class Underflow 

Run #6 Class Underflow 

Run #4 Class Underflow 

Run #6 Thickener A&C 

RFP #27 US 

RFP #4 Shaker +1/4 CL 

Run #8 Screen Organics 

Run #5-6 Grass +1 1/4 Organics 

Run #3-4 +1 1/4 Organics Grass 

Run #2 Class CL 

Run #4 Class CL 

Run #1-2 Grass +1 1/4 

Run #1-2 Shaker CL (+3/8) 

Run #7-8 Grass +1 1/4 

Run #6 Class CL 

Run #4 +4 Mesh 

Run #2 Screen Organics 

Run #6 +4 Mesh 

RFP Scrub CL 'B' 

RFP Scrub CL 'A' 

1431 5.9 4961 17.51 

4631.73 8284.1 1 

4579.61 181 467.05 

8460.05 13324.58 

13316.5 28429.66 

9487.68 24335.90 

2239.3 95338.20 

846.5 531 4.45 

4082.5 70953.85 

452.2 12322.45 

601.4 7962.54 

913.1 1 161 0.07 

1 865.1 12654.70 

21 37.2 3088.25 

545.9 7743.59 

929.2 501.77 

400.3 6074.55 

1983.6 9984.91 

1383.1 3201.88 

475.4 12493.51 

1256.2 3812.57 

130.2 1 723.85 

122.4 1 620.58 

RFP -100 Mesh B I 897.0 I 15733.38 

RFP -100 Mesh 

~~ ~~ 

RF 317230 

52.8 926.1 1 

T 61 2.9 I 8114.80 



e 
' 10937.53 I 61797.045 RF 11100 

13541.73 

101 8.4 

RF 31x000 

RF ATT Scrub CL '2B' 

86396.237 

10795.04 

RF ATT Scrub CL '58' 1102.7 

1458.9 

1 139.0 

1783.4 

RF ATT Scrub CL 'lBn 

11291.12 

15464.34 

12073.4 

18904.04 

RF ATT Scrub CL '38' 

___ 

RF ATT Scrub CL '5A' 

RF ATT Scrub CL '4B' 

RF ATT Scrub CL '6B' 
~ 

1488.3 15775.98 

RF ATT Scrub CL '33A' 

RF ATT Scrub CL "2A" 

RF A l l  Scrub CL '4A' 

RF 606500 

131 3.0 1391 7.8 

1129.1 1 1968.46 

1 323.0 1 4023.8 

3451.8 808.41 2 

RF 6024C 

RF 60160C 

1262.3 I 13380.38 

528.0 9261.12 

569.3 5639.07 

+20 Mesh 3rd Scrub 

RF 6020C 

RF 114046 

RF ATT Scrub CL '7A' I 1285.0 I 13621.0 

161.1 1673.829 

862.7 151 31.758 

533.4 74.676 

RF A l l  Scrub CL '6A' 1231.5 1 30%. 9 
I I 

RF 6033C 

RF 6025C 

RFP Run #13 Conc. 

RF ATT Scrub CL '1A' I 1425.3 I 15108.18 

- __ 

6.0 105.24 

277.9 4874.366 

940.8 36245.26 1 

RF ATT #1 -100 Sample Prep I 1206.2 I 6730.596 

RFP Run #9 Conc. I 1252.1 I 4369.829 



RF 114045 

11 89.1 RFP #27 Trommel Oversize 190.256 

RFP #26 Trommel Oversize 

231.9 

1 852.5 

940.8 

507.7 

RF 114050 

RFP #10 Conc. 

RFP #13 Conc. 

RFP #12 Conc. 

13.914 

5724.225 

36245.261 

558.47 

+ 100 Sample Prep Leftover 

RFP 16 Conc. 

RFP 6034C 

@ RFP 19-20A 

1366.0 I 191.24 

54.0 79.38 

7.3 128.042 

55.1 708.586 
~~ 

RF 114048 

RF 60170C 

RF 114049 

RFP Run #14 Conc. 

983.4 I 806.388 
I 

1393.6 83.61 6 

906.9 8978.31 

620.7 37.242 

224.2 251.104 

RFP Run #23-24 

879.9 I 8711.01 

193.5 2558.07 

RF AlT 2 Stage #3 

- 
RFP 17 Conc. 288.3 

RFP 6018C 926.4 

RF 6019C 1051.6 

143.7 8.622 
I 

3004.086 

16249.056 

18445.064 

RF 114047 I 235.0 I 32.9 

RFP 25 Trommel Oversize 

RFP 11 Conc. 

RFP 15 Conc. 

RFP 17-18A 66.6 I 693.972 
I I 

101 7.3 681.591 

121 5.0 37809.585 

785.0 32827.91 5 

RF 6023C I 437.8 I 7679.012 



RF 60120G 

RF 601 1 OG 

RF 60130G 

63.5 201 6.125 

88.8 281 9.4 

78.3 2486.025 

RFP 12 Table Tails 

Unprocessed RF Soil 

1050.2 2446.966 

53603.55 70971 1.002 



RF 2A0088 

RF 2AO110 

RF 2A0207 

RF 2A0216 

RF 2AO126 

RF 2AO142 

RF 2A0225 

RF 2140155 

RF 2A0069 

RF 2A0056 

RF 2A0209 1 08.909 21.28 231 7.584 
I I 1 

0.31 4 106.57 33.462 

70.755 41.95 2968.1 72 

186.96 1.261 235,757 

363.751 0.251 4 91.447 

53.306 12.60 671.656 

39.737 1 1.31 449.425 

331.1 91 5.68 1881.1 65 

2.558 14.95 38.242 

281.184 1.71 480.825 

79.301 41.38 3281.475 

RF 2A0145 I 382.253 I 1.28 I 489.284 

RF 2A0139 

@ RF2A0147 

374.1 0.72 269.352 

348.258 0.63 21 9.403 

RF 2A0149 

RF 2A0135 

RF 2,40156 

RF 2A0112 

~~~ ~- ~ 

30.607 21.20 648.868 

23.421 18.94 443.594 

208.068 17.38 361 6.222 

158.695 21.17 3359.573 

RF 2A0200 

RF 2A0137 

RF 2AO158 

RF 2A0120 I 68.114 I 32.17 I 2191.227 

262.581 14.80 3886.1 99 

343.007 0.17 58.31 1 

91.51 6 34.39 31 47.235 

RF MOO41 

RF 2A0224 

RF 2AOO10 

RF 2A0128 

7.191 50.25 361.348 

244.531 9.61 6 2351.41 

435.378 2.04 888.1 71 

23.743 19.48 462.514 



RF 2AO144 

RF 2A0061 

RF 2A0050 

RF 2AOO83 I 61.935 I 50.34 I 3117.808 

367.237 0.12 44.068 

153.108 0.936 143.309 

18.048 23.49 423.948 

RF 2A0070 360.153 1.65 594.25 
I I 1 

~ ~~ ~ 

RF 2A0211 35.1 55 

RF 2A0202 129.71 2 

RF 2A0204 267.758 

RF 2,40222 53.21 5 

RF 2AO221 53.673 

RF 2A021 9 122.279 

RF 2A0214 180.089 a RFa0201 333.21 1 

RF 2A0203 252.905 

RF 2A0218 144.957 

RF 2A0208 171.1 56 

RF 2A0205 200.955 

RF 2A0212 34.502 

RF 2A0220 124.571 

RF 2A0206 195.149 

RF 2A0215 461.953 

RF WOO09 355.038 

RF 2AOO18 59.992 

RF WOO49 65.78 

RF 2A0146 377.824 

RF 2A0159 I 0.146 I 219.11 I 31.99 

27.53 967.81 7 

0.1252 16.240 

1.897 507.937 

19.14 101 8.535 

14.59 783.089 

37.54 4590.354 

0.9874 177.820 

0.9692 322.948 

1.1 05 279.46 

30.21 4379.1 51 

1.692 289.599 

3.456 694.500 

36.34 1253.803 

38.95 4852.040 

4.131 806.1 61 

0.4839 223.539 

1.81 642.619 

25.09 1 505.1 99 

43.28 2846.96 

0.28 105.79 



RF 2A0012 

RF 2A0035 

RF 2A0134 25.032 1 8.52 463.593 
I I 1 

439.641 1.02 448.434 

367.118 0.74 271.667 

RF 2A0118 I 50.691 I 45.52 I 2307.454 

RF 2A0064 

RF 2A0017 

RF 2A0103 

RF 2A0127 

RF 2A0060 

RF 2A0076 

RF a 0 0 1  1 

RF 2A0028 

RF 2AO109 

RF2A0007 

RF 2A0066 

RF 2A0046 

RF 2A0078 

21 0.205 3.07 645.329 

49.087 27.47 1348.420 

0.21 4 27.46 5.876 

19.129 8.89 170.057 

147.429 1 1.23 1655.628 

50.465 24.74 1248.504 

41 9.205 1.62 679.1 12 

0.205 51 8.35 106.262 

312.767 1.88 588.002 

130.374 2.28 298.149 

421.781 1.40 590.49 

2.341 123.81 289.84 

1.905 56.33 107.309 

RF 2AOO63 

RF 2A0057 

RF 2A0062 

RF 2A0014 

RF 2A0059 

RF 2A0098 

RF WOO34 

RF 2A0210 

RF 2A0130 

367.1 1 9 0.75 275.339 

0.22 77.52 17.054 

0.21 3 548.4 11 6.809 

393.995 3.76 1481.42 

198.191 16.22 321 4.658 

42.31 4 26.48 1 120.475 

365.931 2.23 81 6.026 

101.836 22.09 2249.557 

462.44 0.19 87.864 



RF 2AO107 385.458 1.48 570.478 
- 

RF a0121 

RF 2A0038 

~ ~ 

0.267 76.79 20.503 

298.23 1.74 51 8.92 

RF 2A0077 154.94 I 19.18 I 1053.749 

RF WOO33 

RF 2A0072 

RF 2A0042 

RF 2A0136 

RF 2AO111 

RF 2A0082 

189.478 1.34 253.901 

237.009 4.78 1 132.- 

59.488 20.76 1234.97 

335.65 0.88 295.37 

92.202 31.75 2927.41 4 

61.059 43.20 2637.749 

RF 2AO153 I 389.588 I 0.69 I 268.157 
I I 1 

RF 2A0037 

0 RF2A0065 

RF 2A0058 I 205.281 I 15.48 I 3177.74 

403.333 2.82 1 137.3906 

189.733 3.00 569.1 99 

- - ~~~ ~ 

RF 2AOO90 51.334 

RF 2A0031 267.734 

RF 2A0039 144.153 

RF 2A0079 0.226 

RF WOO74 149.493 

RF 2AO151 396.758 

RF 2A0047 0.25 

RF WOO44 85.592 

RF 2A0067 374.94 

RF 2A0029 281.252 

- - -  -- ~- ~- 

RF 2A0123 31 1.29 1.89 588.338 

- 

37.78 1939.399 

1.31 350.732 

1.15 165.776 

151.31 34.1 96 

22.72 3396.481 

1.23 488.01 2 

385.74 96.435 

34.73 2972.61 

0.95 356.1 9 

0.21 59.063 

RF 2A0213 I 115.648 10.9646 I 111.554 



RF 2A0045 

RF 2A0015 

RF 2A0133 372.523 
I 

105.275 31.84 3351.956 

21 5.959 6.27 1354.063 

RF 2A0157 I 92.31 I 34.02 
RF 2,40071 

RF 2A0138 

1 19.207 0.32 
I 

407.345 

31 4.908 

2.62 

0.90 

1067.244 

283.41 7 

31 40.386 

RF 2A0223 

RF 2A0113 

RF 2AO154 

RF 2A0055 

250.6 

81.624 

359.342 

79.697 

19.91 

35.36 

0.55 

42.49 

4989.446 

2886.225 

197.638 

3386.326 

RF 2A0052 

RF 2A0226 

RF 2A0117 

RF 2AO102 0.209 765.08 159.902 

0.201 105.25 21.155 

7.20 1 938.51 4 269,238 

68.085 40.1 5 2733.61 3 

RF2A0008 

RF 2A0129 I 351.37 I 0.08 I 28.110 

150.701 3.90 587.734 

~~ ~ 

RF 2A0094 

~ 

RF 2A0124 

RF 2A0068 

RF 2AOO19 

~~ ~ 

394.873 2.61 1030.61 8 

RF 2A0085 

RF MOO43 

213.125 

83.748 

14.236 

309.665 

12.01 

15.94 

304.093 I 0.41 

RF 2A0075 

RF 2,40122 

169.225 18.24 3086.664 

144.309 12.28 1772.115 

491.569 

594.557 

124.678 

2559.631 

1334.943 

RF 2A0217 140.899 30.78 4336.871 
I I I 

RF 2A0013 363.555 2.83 1028.861 
I I 



RF 2AOO16 250.287 I 7.30 I 1827.095 
I I i 

RF 2A0073 

RF 2AO131 I 326.842 I 0.84 I 274.547 

285.582 5.29 151 0.729 

RF 2A0114 194.17 8.85 171 8.405 

RF 2A0141 

RF 2AO143 I 359.251 I 0.08 I 28.740 
1 

~~ 

39.922 14.12 564.687 

RF 2A0032 

RF 2A0089 

RF 2AO140 

RF 2A0119 

RF 2A0096 

RF 2AOO51 

RF 2AOO91 

0 RF2A0093 

RF WOO48 I 133.097 I 28.12 I 3742.688 

1.15 264.778 230.242 

0.347 <MDA 73.89 

394.203 0.66 260.1 74 

63.79 40.62 2588.306 

21 0.863 1.59 331.055 

9.49 40.66 385.86 

137.649 13.57 1867.897 

359.1 77 0.46 165.22 

RF 2A0040 

RF 2A0132 I 313.94 I 0.45 I 141.273 

6.968 45.67 31 8.229 



RF 1 14078 

RF 114075 

RF 114080 

163.67 0.1 659 27.153 

259.881 0.821 21 3.362 

347.133 0.404 140.242 

RF 114204 I 1.189 I 160.9 I 191.31 

~~ -~ ____ -~ 

RF 114081 277.231 

RF 114208 33.379 I 22.87 I 763.378 
I I I 

18.25 5059.466 

RF 114122 I 112.519 I 22.42 I 2522.676 

~ 

RF 114206 

RF 114087 77.575 19.47 151 0.385 
I I I 

~~ 

1.287 12.48 16.062 

RF 11 4205 I 0.486 I 150.3 I 73.046 

RF 114085 

RF 114113 

1 16.494 8.56 997.1 87 

0.696 68.62 47.760 

RF 114086 I 109.701 I 6.481 I 710.972 

0 RF114108 106.637 33.70 3593.67 

RF 114125 103.324 34.77 3592.575 

RF 11 4079 

RF 11 4077 

RF 114207 

RF 114130 0.782 I 168.93 132.103 
I I I 

227.726 1.493 339.995 

187.939 0.332 62.396 

9.1 84 17.90 164.394 

RF 114109 I 19.958 153.18 I 1061.366 
I I I 

~ ~~ ~~ 

RF 114128 

RF 114124 

RF 114110 

RF 114112 

RF 114111 

RF 114105 I 111.548 I 32.50 I 3625.31 

176.944 12.36 21 87.028 

108.4 28.97 3140.348 

94.71 7 39.81 3780.1 55 

21.913 49.79 1091.048 

156.682 30.75 481 7.972 

RF 114126 I 245.886 I 9.964 I 2450.008 

RF 114131 21 0.566 17.29 3640.686 

11.6 RF114107 



RF 114083 I 136.891 I 1.53 I 209.443 

RF 114104 102.76 170.171 1.656 

RF 114114 I 149.631 I 29.95 I 4481.448 

RF 114106 

~ ~ 

RF 114103 96.276 44.53 4287.1 70 
I I I 

14.644 54.75 801.759 

RF 114084 I 216.314 I 4.84 I 1046.960 

RF 114212 

RF 11 4223 

RF 114213 

RF 114203 

RF 114123 

RF 114044 

RF 114082 

RF 114076 

RF 114127 204.006 15.99 3262.056 
I I I 

~~ 

71.871 2.846 204.545 

1.237 149.102 120.535 

190.1 1 76.044 2.50 

2.096 94.39 197.84 

154.499 29.41 4543.816 

341.01 3 0.646 220.294 

183.722 1.701 312.51 1 

0.71 6 122.769 171.465 

RF 114129 I 134.106 I 17.92 I 2403.180 

RF 114201 I 27.657 I 16.96 I 469.063 

RF 114200 15.332 I 12.50 I 66.65 



RF 2B026T 

RF 2B027T 

RF 2B005C 

RF 2B028T 

RF 2B029T 

RF 2B006C 

368.827 2.63 970.01 5 

369.841 1.68 621.333 

275.4 3.49 961.146 

325.922 2.60 847.397 

293.1 78 2.43 712.423 

275.1 3.09 850.059 

RF 2B007C I 275.3 I cMDA (MDA=31.12) I 8567.336 

RF 2B030T 

RF 2B031T 

31 8.627 0.41 130.637 

31 4.654 1.37 431.076 

RF 2BOOlC I 275.3 I <MDA (MDA=40.64) I 11188.192 

RF 28032T 

RF 2B033T 

RF 2B008C 

RF 2B034T 

RF2B035T 

RF 2B036T 403.887 1.10 444.276 
I I I 

292.31 5 1.85 540.783 

384.658 2.81 1040.026 

275.5 1.10 303.05 

366.388 1.23 450.657 

347.01 4 1.99 690.558 

RF 2B037T 31 6.289 I 2.43 I 768.582 

RF 2B004C 

RF 2B041T 

RF 2B008C I 36.9 I 29.27 I 1080.063 

275.4 1.12 308.448 

325.375 1 .so 488.063 

RF 2B016C 

RF 2801 1 C I 20.7 I 23.80 I 492.66 

275.5 10.42 2870.71 

RF 2BOlOC 

RF 2B009C 

RF 2B014C 

RF 2B013C 

RF 2B012C 

0 RF2B056C 113.6 44.31 

26.36 1344.36 51 .O 

20.9 22.08 461.472 

55.3 26.75 1479.275 

19.3 29.86 576.298 

53.8 28.63 1540.294 
1 

RF 28055C 175.4 30.64 5374.256 



RF 2B057C 

RF 2B017C 

RF 2B019T 

RF 2B021C 

RF 2B020C 

RF 2B023C 

RF 2B022C 

RF 2B025C 

RF 2B024C I 12.9 I 69.62 I 898.098 

203.4 38.47 7824.798 

275.2 12.86 3539.072 

24.9 47.37 1179.513 

31.4 46.29 1453.506 

25.2 43.33 1091.91 6 

32.9 49.00 1612.1 

12.9 81.87 1 056.123 

25.0 54.30 1357.5 

RF 2B058C 

RF 2B059C I 37.3 I 57.30 I 2137.29 

___ ____ 

181.6 34.74 6308.784 

RF 2B060C 

RF 2B033C _ _  - - I 1 

RF2B042T 15.8 56.13 886.854 

- 

21 6.6 28.75 6227.25 

275.3 13.07 3598.1 71 

- I I 1 
I I 1 

RF 2B029C 

RF 2B040C 

RF 2B028C I 22.8 I 52.69 I 1201.332 
~ 

10.9 80.80 880.72 

25.4 46.65 1184.91 

RF 2B031C 

RF 2B030C I 11.8 

22.5 63.14 1420.65 

I 64.99 I 766.882 

RF 2B032C 

RF 2B061C 

10.3 80.82 832.446 

90.5 41 .OO 371 0.5 
~ ~ ___ ___ 

RF 2B062C 181.8 

RF 2B035C 26.7 

RF 280346 18.0 

RF 2B037C 35.8 

RF 2B036C 18.3 

RF 2B039C 32.5 

~ 

36.34 6606.61 2 

54.92 1466.364 

65.46 1 178.28 

43.82 1 568.756 

65.45 1 1 97.735 

47.02 1528.15 

RF 2B063C 25.6 51 -05 1306.88 

202.6 0 RF2B064C 



RF 2B015F 

RF 2B026F 

RF 2B027F 

RF 2B028F 

RF 2B029F 

RF 2B050R 

RF 2B018F I 50.7 I 43.98 I 2229.786 
~ ~ 

41.3 39.85 1645.805 

28.0 58.87 1648.36 

31.5 36.1 0 1137.15 

47.1 46.1 7 21 74.607 

49.4 41 .I 8 2034.292 

275.4 0.67 184.51 8 

RF 2B046R 

RF 2B047R 

RF 2B044R 

RF 2B042R I 337.809 I 0.01 I 3.378 

379.232 0.23 87.223 

430.595 0.33 142.096 

385.227 0.14 53.932 

RF 2B043R I 293.691 I 0.13 I 38.180 
I I 1 

RF 2B051R 

RF 2B049R 

RF 2B066H 

RF 2B065H 

RF 28052R 

RF 2B053R 

RF 2B067H 

RF 2B048R I 9.8 I 30.73 I 301.154 

275.5 0.82 225.91 

157.4 2.24 352.576 

411.7 0.26 107.042 

424.1 0.17 72.097 

275.4 0.16 44.064 

83.9 6.28 526.892 

373.8 0.98 366.324 

RF 2B068H 

RF 2B068R 

RF 2B069H 

RF 2B070H 

0.27 1 02.708 380.4 

399.2 0.15 59.88 

284.1 0.12 34.092 

398.9 0.03 11.967 

- I I 1 
I I 1 



RF 250200 I 212.3 I 10.04 I 2131.492 
I I i 

RF 655T25 

RF 2100V 

RF 31x900 

RF 31x901 

RF 31x902 

RF 31x903 

RF 24H2W 

RF 2515SP 

RF 2509SP 

285.904 0.1541 44.058 

160.222 13.24 21 21.339 

168.426 13.32 2243.434 

220.254 6.155 1355.663 

242.798 8.143 1977.104 

162.688 13.51 2197.915 

28.2 2.87 80.934 

181.9 20.37 3705.303 

284.9 0.40 113.96 
~ 

RF 2512SP 

RF 250300 

~ ~ ~~ ~ ~~ 

289.3 0.1 1 31.823 

222.9 10.76 2398.404 

352.343 RF2508SP (After Split) 

RF2508SP 31.224 

377.2 0.9341 

260.2 0.12 

RF 2510SP 1 82.7 0.33 I 60.291 
I I 1 

- 

RF 251 1SP 261.4 

RF 25135SP 299.3 

RF 60210M 21 8.992 

RF 606500 280.2 

RF 606300 276.3 

RF 2510SP I 158.3 I 0.76 I 120.308 

0.33 

0.36 

22.02 

0.234 

1.004 

RF 606400 

RF 2B005A 

RF 2B006A 

RF 2B008A 

RF 2B007A 

86.262 

226.5 13.32 301 6.98 

320.9 0.2292 73.55 

269.9 0.372 100.403 

11.866 1 3.52 160.428 

144.8 0.906 131.189 

107.748 

RF 2B004A 

RF 6053TC 

~ 

4822.204 

13.1 13.45 176.195 

135.004 2.503 337.91 5 

65.567 

277.405 

RF 6047C I 11.236 I 20.28 I 227.867 



RF 605700 

RF 649T-4 
I 7- I 

126.4 28.50 3602.4 

17.117 2.83 48.441 

RF 606100 

RF 603108 

RF 605800 

RF 656T4 

RF 6040C 

RF6035C I 47.352 I 20.75 I 982.554 

157.0 3.119 489.683 

348.7 6.35 221 4.245 

27.5 16.82 462.55 

a. 804 10.88 95.788 

21.268 30.22 642.71 9 

RF 606200 15.6 16.36 255.21 6 

RF 607100 51.631 47.10 2431.820 
I I I 

RF 6054C 25.408 7.597 1 93.024 

RF 606000 I 261.5 I 0.396 I 103.554 

RF 605120 0.5438 167.038 307.1 68 

@ RF606600 

~- ~~ 

RF 250500 (In Bottle) 

1.867 606.402 324.8 

T5323 

RF 605250 

RF 605900 

RF 250600 (In Bottle) 

I 2057.340 

199.483 0.253 50.469 

397.7 0.058 23.067 

384.6 5.069 1949.537 



RFP #10 Conc. 

RFP #9 Conc. 

1852.5 3.09 5724.225 

1252.1 3.49 4369.829 

RFP #16 Conc. I 54.0 I 1.147 I 79.38 

RFP #11 Conc. 

RFP #13 Conc. 

RFP #15 Conc. 

RFP #14 Conc. 

RFP #17 Conc. 

121 5.0 <MDA=31.119 37809.585 

940.8 < MDA=38.526 36245.26 

785.0 < MDA=41.819 32827.91 5 

224.2 1.12 251.104 

288.3 10.42 3004.086 

___ ~ 

RF 60120G 

RFP #12 Conc. 

RFP #23-24 Conc. 

RFP #19-2OA Conc. 

RFP #17-18A Conc. 

RFP #26 Trommel Oversize 

0 RFP #25 Trommel Oversize 

RFP #27 Trommel Oversize 

RF 114045 

RF 114050 

RF 114047 

RF 114046 

RF 114048 

RF 114049 

+20 Mesh, 3rd Scrub 

RF 6019C 

~ 

507.7 1.10 558.47 

193.5 13.22 2558.07 

55.1 12.86 708.586 

66.6 10.42 693.972 

983.4 0.82 806.388 

101 7.3 0.67 681 591 

1189.1 0.16 190.256 

1366.0 0.14 191.24 

231.9 0.06 13.914 

235.0 0.14 32.9 

533.4 0.14 74.676 

1393.6 0.06 83.616 

620.7 0.06 37.242 

161.1 10.39 1673.829 

RF 60130G 

63.5 

1051.6 

78.3 

437.8 

6.0 

7.3 

RF 6023C 

~~ 

31.75 201 6.1 25 

17.54 18445.064 

31.75 2486.025 

17.54 7679.01 2 

17.54 105.24 

17.54 128.042 

RF 6033C 

RF 60346 

277.9 



+lo0 Mesh Sample Prep 

RF AH2 Stg #3 

-100 Mesh Sample Prep 

RF 6018C 

RF 6024C 

RF 6020C 

RF 60160C 

RF 601 1 OG 

RF 60170C 

879.9 9-90 871 1.01 

143.7 0.06 8.622 

1206.2 5.58 6730.596 

926.4 17.54 16249.056 

528.0 17.54 9261.12 

862.7 17.54 151 31.758 

569.3 9.90 5639.07 

88.8 31.75 281 9.4 
~~ 

1 9.90 I 8978.31 



Screen Organics Run #6 

RFP #25 Scrub Heel 

RFP #28 Trommel Oversize 

Run #2 Thickener CL A,C,D 

Run #8 Thickener B-F 

15560.856 98.5 708.61 

2245.7081 98.5 761 2.57 

3829.420 98.5 25529.47 

521.3 98.5 422.8 

2688.6 98.5 2590.1 
L 

Run #2 Thickener 

Screen Organics, Run #4 

Classifier CL Run #8 

Run #7 Screen CL 

19050.88 197.0 18853.88 738860.480 

1 32.1 35.0 97.1 

3038.0 35.0 3003.0 

9752.24 197.0 7782.24 



RPF #27 Scrub Heel I 10205.839 
#26 Scrub Heel 

RFP #27 Screen Heel 

RFP #28 Scrub Heel 

RFP #25 Oversize 

RFP #26 Oversize 

98.5 

3722.3 

409.5 

161 47.89 

35.61 6 

24493.99 

I 10107.33 I 

98.5 
~ 

16049.39 

3623.8 

392.1 

17.0 166.4 

- 

RFP #13 Tails 

Run #I5 Table Tails 

Run #4 Classifier SumD 

12020.20 

1 1793.40 

295.2 

98.5 I 24395.49 I 20004.800 

Run #6 Classifier Screen CL 

Run #4 Thickener AEC 

Run #2 +4 mesh 

225.1 

783.0 

778.6 

~~ 

17.4 

35.0 

765.61 26459.1 36 

743.6 

1 1921.698 191 93.933 

1 1694.90 13273.71 

35.0 260.2 12479.1 92 

Run #8 Classifier Sump 

RFP Table Tails 

35.0 I 190.1 I 

293.3 

4762.72 

35.0 258.3 

98.5 I 4664.22 I 
Run #6 Thickener B,D,E,F 1451 4.96 98.5 1441 6.46 

Run #8 Thickener I 4649.32 I 37.5 I 4611.82 I 
I I I 

RFP #27 Thickener 

RFP Scrub CL 'B' 

RFP Scrub CL 'A' 

884.0 37.5 846.50 

167.7 37.5 130.20 

159.9 37.5 122.40 

RFP -100 Mesh I 90.3 I 37.5 I 52.80 I 
~ 

Run #6 +4 Mesh 

Run #6 Class CL 

~~~~ 

1265.2 9.0 1256.20 

1992.6 9.0 1983.60 

Run #2 Screen Organics 1484.4 9.0 

9.0 Run #4 +4 Mesh 1392.1 
I 

475.40 

1383.10 

Run #8 Classifier Underflow I 8618.26 I 98.5 I 8519.76 I 
I I I 

Run #5-6 +1 1/4 Fraction I 699.9 
I 

Run #4 Shaker CL +1/4 I 4181.0 
98.5 I 601.40 I 
98.5 I 4082.50 

I 

Run #6 Classifier Underflow 13607.77 197.0 1 1637.77 I 



Run #2 Classifier Cleanout 2062.1 197.0 I 1865.1 I 
I I I 

Run #4 Classifier Cleanout 

Run #1-2 Shaker CL (+3/8) 

Run #4 Grass (Orgs) +1 1/4 

Run #1-2 Grass +1 1/4 

Run #8 Screen Orgs 

Run #7-8 +1 1/4 Grass 

Run #6 A.C Thickener 

Run #4 Classifier Underflow I 9752.24 I 197.0 I 9555.24 ! 
2334.2 197.0 21 37.2 

1 126.2 197.0 929.2 

1011.6 98.5 913.1 

742.9 197.0 545.9 

550.7 98.5 452.2 

498.8 98.5 400.3 

2276.8 37.5 2239.3 



RFP #10 Conc 

~- 

72.0 

RFP #7 Conc 

RFP #11 Conc 

~ 

16.9 12.86 

RFP #13 Conc 

RFP #15 Conc 

RFP #25 Trommel Oversize 1033.8 16.5 

RFP #14 Conc 

RFP #17 Conc 

RFP #16 Conc 

0.67 

1868.9 I 16.4 

RFP #27 Trommel Oversize 

RF 114045 

RF 114050 3/4 

RF 114047 

RF 114046 

RF 11 4048 

RF 11 4049 

+20 Mesh 3rd Scrub 

RF 60120G 

RF 6019 C 

RF 60130 G 

RF 6023 C 

1268.8 16.1 

1231.4 16.4 

957.3 16.5 

801.6 16.6 

1205.7 16.6 0.16 

1382.5 16.5 0.14 

248.4 16.5 0.06 

251.5 16.5 0.14 

549.9 16.5 0.14 

1410.1 16.5 0.06 

637.2 16.5 0.06 

187.5 26.4 10.39 

90.0 26.5 31.75 

1 078.1 26.5 17.54 

103.2 24.9 31.75 

462.4 24.6 17.54 

240.7 

305.8 

3.09 

3.49 

0.00 

0.00 

0.00 

1.12 

10.42 

1.47 I 
RFP #12 Conc 524.1 16.4 I 1.10 

I I 

RFP #23-24 1 210.1 1 16.6 1 1322 I 
RFP #19-2OA 

RFP #17-18A I 83.2 1 16.6 1 10.42 I 
~ ~~ ~ 

RFP #26 Trommel Oversize 999.8 0.82 
I I I 

RF 6033 C I 31.6 25.6 17.54 I 
I I 1 

33.8 26.5 17.54 e RF6034C 
I 



a 
RF 6025 C 

+lo0 Mesh Sample Prep Leftover 

RF A T 2  Stg #3 

-100 Mesh Sample Prep 

302.4 24.5 17.54 

896.4 16.5 9.90 

160.3 16.6 0.06 

1223.7 17.5 5.58 

RF 6018 C 

RF 6024 C 

RF 6020 C 

951.1 24.7 17.54 

552.6 24.6 17.54 

887.3 24.6 17.54 

RF 60170 C 

RF 60160 C 

RF 601 10 G 
~ _ _  

1 - 1  24.7 I 9.90 

594.2 24.9 9.90 

114.6 25.8 31.75 
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L d Lockheed Analytical Services 

LOCKHEED - TAD 

SAMPLE ANALYSIS 
SUMMARY PACKAGE 

FOR 

PLUTONIUM-ISOTOPIC, 
VOLATILE AND SEMI-VOLATILE ORGANICS 

JOB NAME: TAD-RAD-ORG-05 I33 

QUOTATI 0 N NUMBER : 0219901 

DOCUMENT FILE NUMBER: 0513123 



Lockheed Analytical Services 
975 Kelly Johnson Drive 
Las Vegas, Nevada 891 19-3705 

Phone: (800) 582-7605 
Fax: (702) 361-8146 

June 22, 1993 

Mr. Terry Wendstrand 
Lockheed - TAD 
900  Grier Drive, Suite B 
Las Vegas, NV 891 19  

RE: Job Name: TAD-RAD-ORG-05133 
Quotation No.: 0219901 
Document File No.: 051  31  23 

The attached data package contains the results of analyses on samples that were submitted 
to  the Lockheed Analytical Services on May 13, 1993. The samples were received at 2OOC. 

SUMMARY ANALYSIS STATEMENT: 

0 Organics- 

Volatiles 

These samples exceeded holding time requirements. Sample R F I  12002 (A44231 1 was 
analyzed at a 1 :5 dilution because the undiluted analysis yielded acetone at a concentration 
that exceeded the calibration range. Surrogate recovery for 1,2-DCE-d4 slightly exceeded the 
QC limits for the diluted sample and the diluted sample was reanalyzed also yielding a high 
surrogate recovery. Acetone was not determined to  be present in either diluted analysis. All 
other QC criteria were met. 

Semi-Volatiles 

Recoveries of the spiked surrogate compounds were within the specified limits for the required 
compounds. All internal standard performance criteria were met for these analyses. All 
tuning and calibration requirements were met for these samples. The recovery of Phenol was 
high outside the QC limits for this method in both the matrix spike and duplicate associated 
with these samples. The affected recoveries are flagged accordingly. All other recovery 
criteria were met. There were no other problems associated with the analysis of these 
samples by this method. 



LOCKHEED-TAD 
June 22, 1993 

PAGE 2 

Radiochemistry 

Plutonium-isotopic 

An aliquot of the dissolved samples was separated and assayed for plutonium by alpha 
spectroscopy using LAL-9 1 -SOP-01 08. There were no problems encountered during analysis. 
All QC criteria were met. 

If you have any questions concerning the analysis or the data please do not hesitate to  
contact Mary Ford, (702) 361-3955, ext. 326. 

Release of this data report has been authorized by the Laboratory Director or the Director’s 
designee as evidenced by the following signature. 

h h h a e l  J. Butler, Ph.D. 
Client Services Manager 

MB/jsf:at 

cc: Client Services 
Document Control Department 
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. I t  Use as ootnote esig 

Lockheed Analytical Services 

DATA QUALIFIERS FOR ORGANIC ANALYSES 
mevised 04/20/93] 

For Use on the Analytical Data Reporting Forms 

For CLP analyses Only -- The TIC is a suspected aldol-condensation product. 

Any constituent that was also detected in the associated blank whose concentration was 
greater than the practical or reporting detection limit (FQL or RDL). 

Constituent confirmed by GUMS analysis. (pesticide/PCB analyses only] 

Constituent detected in the diluted sample. It also indicates that an accurate quantitation 
is not possible due to surrogates being diluted out of the samples during the course of the 
analvsis. 

Constituent concentration exceeded the calibration range. 

The quantitation is not gasoline or diesel but believed to be some other combination of 
hydrocarbons. 

Sample analysis performed outside of method- or client-specified maximum holding time 
requirement. 

Estimated value -- (1) constituent detected at a level less than the RDL or PQL and 
greater than or equal to the MDL; (2) estimated concentration for TICs (For CLP 
Reporting Only). 

For CLP Reporting Only -- Tentatively identified constituents (TICs) identified based on 
mass spectral library search. 

For CLP Reporting Only -- The percent difference between the concentrations detected 
on both GC columns was greater than 25 percent [pesticide/PCB analyses only]. 

For CLP Reporting Only -- Constituent was analyzed for but not detected (sample 
quantitation must be corrected for dilution and percent moisture). 

Analvst-defined qualifier. 

For Use on the QC Data Reporting Forms 

QC data (i.e., percent recovery data for matrix spike, matrix spike duplicate, laboratory 
control standard, or surrogates; and RPD for matrix spike duplicate or unspiked 
duplicate) exceeded acceptance limits. 

The spike recovery and/or RPD for matrix spike and matrix spike duplicates cannot be 
evaluated due to insufficient spiking level compared to the elevated sample analyte 
concentration. 

The RPD cannot be computed because the sample and/or duplicate concentration was 
below the RDL. 
tions on the QC summary form. 



Lockheed Analytical Services 

DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES 
Devised 08/28/92] 

H II 
II Y 

For Use on the Analytical Data Reporting Forms 

Any constituent that was also detected in the associated blank whose 
concentration was greater than the reporting detection limit (RDL) and/or 
minimum detectable activity (MDA). 

Presence of high TDS in sample required reduction of sample size which 
increased the MDA. 

Constituent detected in the diluted sample. 

Constituent concentration exceeded the calibration or attenuation curve range. 

For Alpha Spectrometry Only-- FWHM exceeded acceptance limits. 

Sample analysis performed outside of method-specified maximum holding time 
requirement. 

Chemical yield exceeded acceptance limits. 

For Use on the QC Data Reporting Forms 

QC data (i.e., percent recovery data for laboratory control standard and matrix 
spike; and RPD for replicate analyses) exceeded acceptance limits. 

The spike recovery and/or RPD for matrix spike and duplicates cannot be 
evaluated due to insufficient spiking level compared to the elevated sample 
analvte concentration. 

The RPD cannot be computed because the sample and/or duplicate concentration 
was below the MDA. 

Used as foot note designations on the QC summary form. 



Job Report for: TAD-RAD-ORG-05133 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ient Sample ID: RF112002 LAL Sample ID: A44231 
e Collected: 10-MAY-93 Bate Received: 13-MAY-93 8 d Cltrix: SOLID Job Name: TAD-]RAD-ORG-05133 

E s t ima t ed Data 
Constituent Batch Activity Uncertainty MDA Qual Units 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PU-238 R108Q 8 0. $19 0.073 0.003 p w g  
PU - 2 3 9 /4 0 R108Q18 4 8 - 4  1, 0 010 p w g  

Comments on Data Qualifiers: 

Page 1 



SOLID Job Name: TAD-RAD-ORG-05133 

Estimated Data 
Constituent Batch Activity Uncertainty MDA Qual Units 

_ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - - - - - - - - - - - - - -  
Pu-238 R108Q 8 0.626 0.066 0.022 pci/g 
PU - 2 3 9 /4 0 R108Q18 38.7 1.5 0.011 p C U g  

Comments on Data Qualifiers: 

Page 2 
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LOCKHEED ANALYTICAL LABORATORY 
SOIL VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Contract:- 

SAS No. : 

ab Job Name:TAD-RAD-ORG 

b Code:= Case No. : SDG No. :TAD 

Level : (low/med) LOW 

01 RF112001 
02 I RF112001MS 108.0 106.0 

100.0 I 90.0 
104 e 0 
108 e 8 
104.0 

98.0 
100 e 0 
104 0 

O? I - .  
0 8  
09 
10 
11 
12 
13 
14 
15 
16 
17 

19 
20 
21 
22 
23 
24 
25 

ia 

I 

I 

I 

26 

28 
I 

29 30 I I-- - I 

QC 
(84- 138) 
LIMITS 

SMCl (TOL) = Toluene-d8 
SMC2 (BFB) = Bromofluorobenzene (59 - 113) 
SMC3 (DCE) = 1,2-Dichloroethane-d4 (70-121) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 
D System Monitoring Compound diluted out 

page 1 of 1 
FORM I1 - CLP VOA-2 



LOCKHEED ANALYTICAL LABORATORY 
SYSTEM MONITORING COMPOUND RECOVERY WATER VOLATILE 

b Job Name:TAD-RAD-ORG # b Code:LAL Contract:- 

SAS No. : Case No. : SDG No. :TAD 

CUSTOMER 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

100.0 100.0 
96.0 1 98.0 110.0 

96.0 
VBLKOl 
VBLK02 

QC LIMITS 
SMCl (TOL) = Toluene-d8 (88 - 110) 
SMC2 (BFB) = Bromof luorobenzene (86- 115) 
SMC3 (DCE) = 1,2-Dichloroethane-d4 (76-114) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 
D System Monitoring Compound diluted out 

page 1 of 1 
FORM I1 - CLP VOA-2 3/90 

2 



LOCKHEED ANALYTICAL LABORATORY 
SOIL VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

@ Job Name : TAD- RAD- ORG 

Lab Code:LAL Case No. : SAS No. : SDG No. :TAD 

Matrix Spike - Customer Sample No.: RF112001 Level : (low/med) LOW 

Contract:- 

Chlorobenzene 

# Column to be used to fl 

50.00 0.000 
50.00 0.000 
50.00 0.000 
50.00 0 000 
50.00 0.000 

50.00 47.000 
50.00 49.000 
50.00 52.000 
50.00 49.000 

.g recover; and RPD valu 

* Values outside of QC limits 
RPD: 0 out of 5 outside limits 
Spike Recovery: 0 out of 10 outside limits 

42.0001 84 
41-000 82 
43.000 86 
45 e 000 90 
43.000 86 

QC . 
LIMITS 
REC . ___-- -  ------ 

59 - 172 
62-137 
66 - 142 
59-139 
60-133 

98 15 
94 14 
98 13 

104 14 
98 13 

22 
24 
21 
21 
21 

!s with'an as&- 

MITS 
REC . 

------ 
59-172 
62-137 
66-142 
59-139 
60-133 

COMMENTS : 

FORM I11 - CLP VOA-2 3/90 

3 



LOCKHEED ANALYTICAL LABORATORY 
VOLATILE METHOD BLANK SUMMARY 

CUSTOMER SAMF'LE NO 

d a b  Job Name : TAD - RAD - ORG Contract:- I vBLKol I 
Lab Code:= Case No. : SAS No. : SDG No. :TAD 

Lab File ID:D9789 Lab Sample ID:AD0333 

Date Analyzed: 5/24/93 Time Analyzed:1206 

GC Column:RTX502,2 ID: 0.53 (mm) Heated Purge: (Y/N) M 

Instrument 

THIS 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 e 11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

COMMENTS : 

ID:GC/MS-D 

METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD: 

VBLKOl 

of 

A44232 D9795 
A44232MS D9791 
A44232MSD D9792 
AD0333 D9789 

1 

1 

1 

1 

FORM IV - CLP VOA 

TIME 

1657 
1331 
1414 
1206 

4 
3 / 9 0  



LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 0 Job Name : TAD-RAD- ORG Contract : - 

Lab Code:LAL Case No. : SAS No. : SDG No. :TAD 

Lab File ID:D8645 BFB Injection Date: 5/13/93 

Instrument 1D:D BFB Injection Time:0958 

GC Column:RTX502.2 ID: 0.53 (mm) Heated Purge: (Y/N) N 

m/e ----- ----- 
50 
75 
95 
96 
173 
174 
175 
176 
177 

Less than 2.0% of mass 174 
50.0 - 120.0% Of MaSS 95 
4.0 - 9.0% Of M ~ S S  174 ~- ~ ~ 

93.0 - 101.0% of mass 174 
5.0 - 9.0% Of mass 176 

% RELATIVE 
ABUNDANCE 

24.2 
53.0 
100.0 
7.4 

24.2 
53.0 
100 - 0 

O . O (  0.0)1 
60.0 
4.8( 8.0)1 
60.2( 100.311 
4.2 ( 7.1)2 

I 
1-Value is % mass 174 2-Value is % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD, BLANKS AND Sl?ANDARDS 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

VSTDOlO 
VSTD020 ~ ~ _ _ _  
VSTD050 
VSTDlOO 
VSTD2 0 0 

VSTDOlO 
VSTDO2O 
VSTDO5O 
VSTDlOO 
VSTD2 0 0 

D8649 
D8650 
D8651 
D8652 
D8653 

1 

1 

, - - , - -  
5/13/93 
5/13/93 

1547 
1616 
1646 
1715 
1744 

1 of 3 
FORM V - CLP VOA e 3 

3/90 



LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

6 Job Name:TAD-RAD-ORG Contract:- 

Lab Code:LAL Case No. : SAS No. : SDG No. :TAD 

Lab File ID:D9787 BFB Injection Date: 5/24/93 

Instrument 1D:D BFB Injection Time:1031 

GC Column:RTX502.2 ID: 0.53 (mm) Heated Purge: (Y/N) N 

50 8.0 - 40.0% Of mass 95 
75 30.0 - 66.0% of mass 95- 
95 Base peak, 100% relative a 

173 Less than 2.0% of mass 174 
96 5.0 - 9.0% Of mass 95 

I 174 50.0 - 120.0% Of MaSS 95 

bundance 

175 4.0 - 9.0% Of mass 174 
176 93.0 - 101.0% Of mass 174 
177 5.0 - 9.0% Of MaSS 176 

I I 

25.0 
55.4 
100.0 

'11 
I .I 
O . O (  0.0)1 
65.4 
4.6( 7.011 
61.5( 94.0)l 
3.8( 6.212 

1 

1-Value is % mass 174 2-Value is % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD, BLANKS AND SJ?ANDARDs 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

CUSTOMER 
SAMPLE NO. ------------ ------------ 
VSTD 0 5 0 A 
VBLKOl 
RF112001MS 
RF112001MSD . ~~~-~ 

RF112 0 0 1 
RF112001RE 

D9788 
D9789 
D9791 
D9792 
D9795 
D9798 

1055 
1206 
1331 
1414 
1657 
1941 

1 1 

1 1 
1 1 

1 1 

2 of 3 
~~ ~~~ 

FQRM V - CLP VOA 3/90 

6 



LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 0 Job Name:TAD-RAD-ORG Contract:- 

Lab Code:LAL Case No. : SAS No. : SDG No. :TAD 

Lab File ID:D9815 BFB Injection Date: 5/25/93 

Instrument 1D:D BFB Injection Time:0859 

GC Column:RTX502.2 ID: 0.53 (mm) Heated Purge: (Y/N) N 

I 

50 
75 
95 
96 
173 
174 
175 
176 
177 

8.0 - 
30.0 
Base 
5.0 - 
Less 
50.0 
4.0 - 
93.0 
5.0 - 

40.0% of mass 95 
- 66.0% of mass 95 
peak, 100% relative abundance 
9.0% of mass 95 
than 2.0% of mass 174 
- 120.0% of mass 95 
9.0% of mass 174 

- 101.0% Of mass 174 
9.0% of mass 176 

I 
1-Value is % mass 174 2-Value is % ma 

63.5 
4.7( 7.411 
62.0( 97.611 
4.2( 6.812 

s 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD, BLANKS AND STANDARDS 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

VSTD 0 5 0 B 
VBLK02 
RF112002DL 
RF112 002DLRE 

3 of 3 

VSTD 0 5 OB 
AD0336 
A4423 1DL 
A44231DLRE 

1 

FORM V - CLP VOA 3/90 
7 



LOCKHEED ANALYTICAL LABORATORY 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

ab Job Name:TAD-RAD-ORG 

Code:- Case No. : 

Contract:- 

SAS No. : SDG No. :TAD 

Lab File ID: (StandardlD9788 Date Analyzed: 5/24/93 

Instrument ID:GC/MS-D Time Analyzed:1055 

GC Column:RTX502.2 ID: 0.53 (mm) Heated Purge: (Y/N) N13 

01 
02 
03 
04 
05 
06 
07 
0 8  

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT 

CUSTOMER 
SAMPLE NO. 
VBLKOl 
RF112001MS 
RF112001MSD 
RF112 0 0 1 

8.50 _ _ _ -  
8.50 
8.50 
8.51 

I I 

I I 
IS1 (BCM) = Bromochloromethan 

IS2 (DFB) 
AREA # 

317920 
215425 
190599 
170392 

IS2 (DFB) = 1,4-Difluorobenzene 
IS3 (CBZ) = Chlorobenzene-d5 

9.44 
9.45 
9.45 
9.45 

237080 ~~ 

151796 
131444 
121936 

12.93 
12.93 
12.94 
12.94 

AREA UPPER LIMIT = +loo% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = +0.50 minutes of internal standard RT 
RT LOWER LIMIT = -0.50 minutes of internal standard RT 

# Column used to flag values outside of QC limits with an asterisk. 
* Values outside of QC limits. 

Page 1 of 2 
FORM VI11 - CLP VOA 3/90 
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LOCKHEED ANALYTICAL LABORATORY 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

IS1 (BCM) 

b Job Name:TAD-RAD-ORG 

b Code:LAL Case No. : 

= Bromochlo 

Contract:- 

SAS No. : SDG No. :TAD 

Lab File ID: (StandardlD9817 Date Analyzed: 5/25/93 

Instrument ID:GC/MS-D Time Analyzed:1024 

GC Column:RTX502.2 ID: 0.53 (mm) Heated Purge: (Y/N) N13 

01 
02 
03 
04 
05 
06 
07 
08 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

============ 
12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT ------------ ------------ 
CUSTOMER 
SAMPLE NO. 
VBLK02 
RF112002DL 
RF112002DLRE 

80674 
62799 
67440 

8.47 
8.52 
8.53 

275086 
235365 
264370 

9.44 
9.47 
9.47 

198654 ~- -~~ 

160457 
188316 

ome t han 

12.93 
12.94 
12.94 

IS2 (DFB) = 1,4 -Dif luorobenzene 
IS3 (CBZ) = Chlorobenzene-d5 

AREA UPPER LIMIT = + l o o %  of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = +0.50 minutes of internal standard RT 
RT LOWER LIMIT = -0.50 minutes of internal standard RT 

# Column used to flag values outside of QC limits with an asterisk. 
* Values outside of QC limits. 

Page 2 of 2 
FORM VI11 - CLP VOA 3/90 
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LOCKHEED ANALYTICAL LABORATORY 
VOLATILE METHOD BLANK SUMMARY 

CUSTOMER SAMPLE NO 

e b  Job Name : TAD -RAD- ORG Contract:- I VBLK02 I 
Lab Code:LAL Case No. : SAS No. : SDG No. :TAD 

Lab File ID:D9819 Lab Sample ID:AD0336 

Date Analyzed: 5/25/93 Time Analyzed:1152 

GC Column:RTX502.2 ID: 0.53 (mm) Heated Purge: (Y/N) N 

Instrument ID:GC/MS-D 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

1 

1 

D9820 
D9821 
D9819 

1648 
1802 
1152 

COMMENTS : 

sage Of FORM IV - CLP VOA 3/9¶ 0 



SAMPLE DATA 



LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CUSTOMER SAMPLE NO. 

a b  Job Name : TAD - RAD- ORG Contract:- I RF112001 I 
Lab Code:LAL Case No. : SAS No. : SDG No. :TAD 

Matrix: (soil/water) SOIL Lab Sample ID:A44232 

Sample wt/vol: 5.04 (g/ml) G Lab File ID: D9795 

Level : (low/med) LOW Date Received: 5/13/93 

% Moisture: not dec. 0 Date Analyzed: 5/24/93 

GC Column:RTX502.2 ID: 0.53(mm) Dilution Factor: 1,OQ 

Soil Extract Volume: 1.00 (UL) S o i l  Aliquot Volume: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene Chloride 
67-64-1---------Acetone 
75-15-0-------- -Carbon Disulfide 
75-35-4--------- 1,l-Dichloroethene 
75-34-3--------- 1,l-Dichloroethane 
540-59-0--------1,2-Dichloroethene (total) 
67-66-3---------Chloroform 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,l-Trichloroethane 
56-23-5-------- -Carbon Tetrachloride 
75-27-4---------Bromodichloromethane 
78-87-5------ ---1,2-Dichloropropane 
10061-01-5------cis-1,3-D~chloropropene 
79-01-6-------- -Trichloroethene 
124-48-1------- -Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-1,3-Dichloropropene 
75-25-2---------Bromoform 
108-10-1--------4-Methyl-2-Pentanone 
591-78-6------- -2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34-5--------- 1,1,2,2-Tetrachloroethane 
108-88-3------- -Toluene 
108-90-7--------Chlorobenzene 
100-41-4--------EthyIb enzene 
100-42-5--------Styrene 
1330-20-7-------Xylenes (total) 

10. 
10. 
10. 
10. 

10. 
33. 
10 

1.00 (UL) 

B 

U 
U 
U 
U v 
U 
U 
U - 
U 
U 

U 
U 
U 
U 
U - 
U 
U 
U u 
U 
U 
U 
U 
U 
U 
u 
U 
U 

FORM I - CLP VOA 3140 



LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Job Name:TAD-RAD-ORG 

Lab Code:LAL Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.04 (g/ml) 

Level : (low/med) LOW 

% Moisture: not dec. 0 

CUSTOMER SAMPLE NO. 

Contract:- I RF112001 1 
SAS No. : SDG No. :TAD 

Lab Sample ID:A44232 

G Lab File ID: D9795 

Date Received: 5/13/93 

Date Analyzed: 5/24/93 

GC Column:RTX502.2 ID: 0.53(mm) 

Soil Extract Volume: 1.00 (UL) 

Dilution Factor: 1.00 

Soil Aliquot Volume: 1.00 (UL) 

CONCENTRATION UNITS: 
Number TICS Found: 0 (ug/L or ug/Kg) 

5. 

8 .  
9. 
10. 
- 3 - 3  
II. 
12. 
1 3  La. 
14. 
15. 
16. 
-l" 
I I .  
18 
19. 
20. 
21. 
_ A  LL 
23 
24 
25 
26 
27 
2 8  
29 
30 

FORM I - CLP VOA-TIC 
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1 5  
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1 6  
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LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CUSTOMER SAMPLE NO. 

C a b  Job Name : TAD - RAD - ORG Contract:- I RF112002DL I 
Lab Code:LAL Case No. : SAS No. : SDG No. :TAD 

Matrix: (soil/water) SOIL Lab Sample ID:A44231DL 

Sample wt/vol: 1.01 (g/ml) G Lab File ID: D9820 

Level : (low/med) LOW Date Received: 5/13/93 

% Moisture: not dec. 0 Date Analyzed: 5/25/93 

GC Column:RTX502.2 ID: 0.53(mm) Dilution Factor: 5.00 

S o i l  Extract Volume: 1 - 0 0  (UL) Soil Aliquot Volume: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-83-9---------Bromomethane - _ _  - ~~ _~ _~ 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene Chloride 
67-64-1---------Acetone 

127-18-4--------Tetrachloroethene 
79-34-5--------- 1,1r2,2-Tetrachloroethane 
108-88-3--------Toluene - _ _  _ _  - _ _ _ _  
108-90-7--------Chlorobenzene 
100-41-4--------Ethylb enzene 
100-42-5------- -Styrene 
1330-20-7-------Xylenes (total) 

FORM I - CLP VOA 

50. 
5 0 .  ~. 

50. 
50. 
190. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 
50 e 

50. 

50. 

1.00 (UL) 

Q 

U 
U 
U 
U 

U 
D 

u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 

3/90 
1 9  



LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Job Name 

Lab Code:LAL 

Matrix: (so 

TAD- RAD-ORG 

Case No. : 

l/water) SOIL 

Sample wt/vol: 1.01 (g/ml) 

Level : (low/med) LOW 

% Moisture: not dec. 0 

CUSTOMER SAMPLE NO. 

Contract:- I RFf12002DLRE 
SAS No. : SDG No. :TAD 

Lab Sample ID:A44231DLRE 

G Lab File ID: D9821 

Date Received: 5/13/93 

Date Analyzed: 5/25/93 

GC Column:RTX502.2 ID: 0.53(mm) Dilution Factor: 5.00 

Soil Extract Volume: 1.00 (UL) Soil Aliquot Volume: 1.00 (uL) 

CONCENTRATION UNITS: 
Number TICS Found: 0 (ug/L or ug/Kg) 

1 

AI. 
22. 
23. 

1. 
CI 
L .  

3. 
4. 
5. 
6. 
v 
I .  

a.  
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
c.- 

24. 
25. 
26. 
27. 
28. 
29. 
30. 

COMPOUND NAME 

6.19 
15.90 24. 6 0 - I D J  DJ I 

I I  
I I 

I 

I /  
I 

I I  

I 

I /  
FORM I - CLP VOA-TIC 3/90 

20 
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22 
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2 .  
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2 4  



25 



26 
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(II: S data file heade r  from : >D’irH20::Of, 

Sample: 3 / 9 0  A 4 4 2 3 1 D L  TADRFiD Operator: FRED SUPER G H P .  5/25/93 16:48 
MISC : ALS-03 R F 1 1 2 0 0 2 D L  1.014G/5ML HEQ1E.D PLiHGE 

E q u ~ p  ID: GCJMS-D S y s .  8 :  1 MS modal: 7 U  SIJ/HW rev,: LF ALS # 0 
Mat hod f 1 1 e : UDOCL-P Tuning file: Mi330422 No. 0 6  e x t r a  records: 2 

Source temp.: N/A Analyzer temp.: t4/A Transfer line temp. : 0 

Chromatographlc temperatures : 20. 104. 170. 0. 0. 
Chromatographic times, min. : 1.0 1.0 10.0 0.0 0.0 
Chromatographic rate, deg/min: 12.0 l5.U 0.0 .1 0.0 

>@YE320 3/90 A 4 4 2 3 1 D L  TADRADHLS-03 R F 1 1 2 0 0 2 D L  l.U14G/5ML HEATED PURG 

35.01 ’ J U l l . 0  CLP TIC 
Upslope.: . ‘Z000 Area Reject: 47341. Max Peaks: 2 Hunch: -1 Valley >IOU % 
Onslope: 0.0000 Results File ID982U Sorted by Time/Area I NT 

56 of corr. Peak R.T. first max last p e a k  r a w  corr. 
?I min. scan scan scan height area area 56 max. total 

1 6.19 2 1 1  232 276 30 7 0 3 6  3 1 1 8 7 5 9  3 0 8 4 7 9 9  100. 0 0  8 8 . 0 2 5  
15.91 1 0 4 9  1 0 6 6  1 0 7 5  5 0 2 7 0  4 3 8 8 2 1  4 1 5 6 5 0  13.6U 11.975 e’ 

Sum of corrected areas: 3504447. 

Summary of Unknowns PHM Library Search and Quant itat ion 

Ret ent ion Lln k no wn 
Standard Concentrat inn A r e a  1- 1 me M i  ndow 
-----___ ------------- --------- --------- __--_____-------- 

1 50.u 473409. 8.52 3.50 - 8.99 
2 50.0 603700. 9 . 4 7  8.99 - 11.20 
3 50.0 551613. 12.V4 11.20 - 16.05 

Dilution Factor = 1.00 This sample was 100U.00 g or mL 

Correction Factor = 1.00 

5:18 PM SAT., 1 2  J U N E ,  1 9 9 3  



7BA0 4 181 
rr 

151 

I 
46 

30 

Instrument ID: lsC/MS- Arcalyzed on: 5/25/93 16:48 
Resu 1 t 1 in PHM results fiie: L O 9 8 2 0  

The unknown area 1s 651.61% of the nearest internal standard 
Hetent ion T i m e :  6.19 A r e a :  3084799  Tentat iue Conc: 3 3 0 . 0 0  

Not valid PBM results record 

29 



I 

1 
I 
I 

73 

1 ! 

I n s t r u m e n t  IO: GC/MS- Analyzed on: 5/'25#'93 16 :48  
Resu 1 t 2 i n  PBM r e s u l t s  f i l e :  LO9820 
R e t a n t  i o n  T ime:  15.92 Area :  419650 T e n t a t i v e  Conc: 3 8 . 0 0  
The unknoim-i a r e a  is 76.0896 of t h e  n e a r e s t  i n t e r n a l  s t a n d a r d  

N o t  \)a\ i d  PBM r e s u l t s  r e c o r d  

30 



LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CUSTOMER SAMPLE NO. 

@ab Job Name : TAD - RAD - ORG Contract:- I RF112002DLRE I 
Lab Code:LAL Case No. : SAS No. : SDG No. :TAD 

Matrix: (soil/water) SOIL Lab Sample ID:A44231DLRE 

Sample wt/vol: 1.01 (g/ml) G Lab File ID: D9821 

Level: (low/med) LOW Date Received: 5/13/93 

% Moisture: not dec. 0 Date Analyzed: 5/25/93 

GC Column:RTX502.2 ID: 0.53(mm) Dilution Factor: 5.00 

Soil Extract Volume: 1 - 0 0  (UL) Soil Aliquot Volume: 1 - 0 0  (UL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

9 

a 
100-42-5--------Styrene 
1330-20-7-------Xylenes (total) 

FORM I - CLP VOA 

50. U 
50. U 
50. U 
50. U 41. -DJ 
50. U 
50. U 
50. U 
50. U 
50. U 
50. U 
50. U 
50. U 
50. U 
50. u 
50. U 
50. U 
50. U 
50. u 
50. U 
50. U 
50. U 
50. U 
50. U 
50. U 
50. U 
50. U 
50. U 
50. U 
50. U 
50. U 
50. U 
50. U 

I I 

3/90 

39 



LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Job Name : TAD - RAD - ORG 
Lab Code:LAL Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 1 . 0 1  (g/ml) 

Level : (low/med) LOW 

% Moisture: not dec. 0 

CUSTOMER SAMPLE NO. 

Contract:- I RF112002DL I 
SAS No. : SDG No. :TAD 

Lab Sample ID:A44231DL 

G Lab File ID: D9820 

Date Received: 5/13/93 

Date Analyzed: 5/25/93 

GC Column:RTX502.2 ID: 0.53(mm) 

Soil Extract Volume: 1.00 (UL) 

Dilution Factor: 5.00 

S o i l  Aliquot Volume: 1.00 (UL) 

CONCENTRATION UNITS: 

a. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19 
20 
21. 
22 
23 
24 
25 
26 
27 
28 - .  
29. 
30. 

UG/KG 

EST. CONC. 

38. 

Q 
DJ 
DJ 

3/90 FORM I - CLP VOA-TIC 

32 



* 

33 



34 



J 

. .  . . . .  
,- i, i i  _ _  ,-, i ;. 

35 



i 

- 
m 

J: 

6 
\ 

i -. 
I _ -  

/ ,  

36 



i --- 



. "  , 

38 



Sample:  3/90 A 4 4 2 3 1 D L R E  TAClR O p e r a t o r :  JLiOY SUPER GRP. 5 / 2 5 / 9 3  18:U2 
M i s C  : A C S - 0 4  RF112002LlLHE 1.009G/5Mt. HEATED PIJHGE 
sJ.,JS. #:  1 M S  m o d e l :  7 0  SW/HW r e v . :  LF ALS # : 0 E q u ~ p  ID: GC/MS-D 

Method f I 1 e: ODDCLP T u n i n g  f i l e :  PIC30422 No. o f  e x t r a  r e c o r d s :  2 
S o u r c e  temp. :  N/A A n a l y z e r  temp. :  NJ'A T r a n s f e r  l i n e  temp.  : 0 

C h r o m a t o g r a p h i c  t e m p e r a t u r e s  : 2 0 .  1 0 4 .  1 7 0 .  0 .  0 .  
C h r o m a t o g r a p h l c  t i m e s ,  min. : 1 . 0  1.0 1 0 . u  0.0 0. u 
C h r o m a t o g r a p h i c  r a t e ,  d e q / m i n :  1 2 . 0  1'5.0 U . 0  .1 O.u 

>OY€i21 3/90 A 4 4 2 3 1 D L R E  TADHALS-04 RF1120U2DLRE l .OOYG/SML HEATED PU 

3 5 . 0 1  31JU.U C L P  T I C  
I..lpslope: . ' ; : l l l lO A r e a  R e j e c t :  51816. Plax P e a k s :  2 Bunch:  -1 V a l l e y  > l o 0  % 
D n s l a p e :  U.0000 R e s u l t s  F i l e  I D 9 8 2 1  S o r t e d  by T ime/Area  I NT 

Peak R . T .  first ma x l a s t  peak  r a IJ c o r r .  c o r r .  x of 
4k m i n .  s c a n  s c a n  scan h e i g h t  a r e a  a r e a  % max. t o t a l  

- --  --I--- ----- _-_--  ---_- ___-- -  -_----- _ _ _ _ _ - _  _ _ _ _ _ - _  ------- 
1 6.153 215 231 2 76 C O Y 0 7  642997 622597 100. 0 0  66.615 

15.90 1 0 4 6  1065 1 0 7 4  36'268 346514 3 1 2 0 2 2  5 0 . 1 2  33.3385 

Sum of c o r r e c t e d  a r e a s :  934619. 

Summary o f  IJnknowns PBM L i b r a r y  S e a r c h  and Quant  i t a t  i o n  

R e t  en t i o n  Unknown 
S t a n d a r d  Concen t  r a t  i o n  A r e a  7' ime W 1 ndow 
-------- ------------_ --------- --------- __--------------- 

1 5 0 . 0  518157. 8.53 3.51 - 9.00 
2 50.0 669700. 9.47 9.00 - 11.21 
3 5 0 . 0  6 3 9 7 8 1 .  12.94 11.21 - 16.04 

D i l u t i o n  F a c t o r  = 1. 0 0  T h i s  sample was 1 0 0 0 . 0 0  g o r  m L  

C o r r e c t i o n  F a c t o r  = 1 . 0 0  

IConc I n t  S t d  * A r e a  Unknown1 

1 A r e a  I n t  S t d  I 
Unknown C o n c e n t r a t i n n  = I---------------------------! * Correction F a c t o r  

5 : 3 0  PM SAT., 12 JLJNE, 1993 



le >09921 3 / 9 B  Q44231DLRE TQDRF\LS-B4 R F l  l 2 8 8 2 D L R F T  1.0H5G~5H SI: an 231 
Bpk ab 13486. SUB 6.19 m i n .  

85 
-i 

Instrument ID:  GC/MS- Analyzed an: 5/25/93 lS:02 
Resu 1 t 1 i n  PBM results file: LD9821 
Ra ten t  inn T i m e :  6.19 Area: 622597 Tentat iue Conc: 
The unknown area is 120.16% o f  t h e  nearest  i n t e r n a l  standard 

6U.00 

Not valid PF3M results r eco rd  

4 0  



/ 9 A  044231nLRE TQORRLS-B4 RF1120A2DLRE 1.0696f5ll S c a n  1865 
SUB 15.90 t i t l t l .  

i 

73 -. 

267 

i 
i;, 

Instrument ID: GC/MS- Analyzed on: 5/"25/'93 i 3 : O ' i  
R e s u  1 t 2 in PBM results f i l e :  LO9821 
Retention Time: 15.90 Area: 312022 Tentat iue C o n c :  
The unknoiJn area 15 48.7796 of the nearest internal standard 

2 4 . 0 0  

Not valid PBM results record 

4i 
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LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS INITIAL CALIBRATION DATA 

0 Job Name:TAD-RAD-ORG Contract : - 
Lab Code:= Case No. : SAS No. : SDG NO. :TAD 

Instrument ID:GC/MS-D Calibration Date ( s )  : 5/13/93 5/13/93 

Heated Purge: (Y/N) N Calibration Times: 1547 1744 

GC Column:RTX502.2 ID: 0.53 (mm) 

LAB FILE ID: RRFlO =D8649 RRF20 =D8650 
RRF5O =D8651 RRF100=D8652 RRF200=D8653 

COMPOUND RRFlO RRF20 

Chloromethane 0.706 0.800 
Bromomethane * 1.458 1.481 
Vinyl Chloride * 0.882 0.944 
Chloroethane 0.582 0.603 
Methylene Chloride 1.318 1.363 
Acetone 0.265 0.207 
Carbon Disulfide 3.334 3.563 
1,l-Dichloroethene * 1.204 1.277 
P,1-Dichloroethane * 2.283 2.454 
1,2-Dichloroethene (total) I 1.274 1.333 
Chloroform * 3.410 3.561 
2-Dichloroethane * 1.839 2.017 
Butanone I 0.322 0.276 
,l,l-Trichloroethane * 0.839 0.882 

Carbon Tetrachloride * 0.881 0.894 
Bromodichloromethane * 1.080 1.103 
1,2-Dichloropropane I 0.371 0.389 
cis-1,3-Dichloropropene * 0.565 0.596 
Trichloroethene * 0.552 0.536 
Dibromochloromethane * 0.963 0.974 
1,1,2-Trichloroethane * 0.385 0.379 
Benzene * 0.798 0.815 
trans-1,3-Dichloropropene * 0.518 0.529 
Bromof o m  * 0.636 0.609 
4-Methyl-2-Pentanone I 0.310 0.291 
2-Hexanone I 0.241 0.190 
Tetrachloroethene * 0.575 0.555 
1,1,2,2-Tetrachloroethane * 0.936 0.828 
Toluene * 1.186 1.189 
Chlorobenzene * 1.045 1.032 
Ethylbenzene * 0.379 0.362 
Styrene * 0.805 0.794 
Xylenes (total) * 0.498 0.479 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ====== 

............................ ------ ------ ............................ ------ ------ 

Toluene-d8 I 0.937 1.094 
Bromofluorobenzene * 0.969 1.169 
1,2-Dichloroethane-d4 I 1.471 1.686 

I I Compounds with required minimum RRFandm 

RRF50 ------ ------ 
0.596 
1.124 
0.691 
0.465 
1.015 
0.137 
2.760 
0.976 
1.876 
1.023 
2.782 
1.514 
0.229 
0.677 
0.701 
0.884 
0.306 
0.466 
0.417 
0.774 
0.302 
0.644 
0.418 
0.496 
0.226 
0.150 
0.446 
0.689 
0.918 
0 e 830 
0.311 
0.662 
0.383 

1.044 
1.055 
1.515 

_---__ -_--__ 

ximum 

RRFlOO I RRF200 I RRF 

1.009 
0.908 
0.331 
0.708 
0.413 

1.072 
0.944 
Q. 344 

1.043 1.060 1.036 
1.0411 1.0081 1.048 
1.499 1.458 1.526 

I I 
RSD values. 

All-other compounds must meet a minimum RRF of 0.010. 

FORM VI - CLP VOA 

% 
RSD 

13.9 
15.6 * 
15.1 * 
14.0 
14.0 
32.2 
10.6 
11.5 * 
10.9 * 
10.3 * 
11.6 * 
16.2 I 
10.3 * 
9.7 * 
9.1 * 
9.9 * 
12.4 * 
9.8 * 
11.4 * 
10.0 * 
9.5 * 
10.2 * 
21.2 
I3O8 

10.9 * 
13.8 * 
10.9 * 
9.7 * 
7.8 * 
8.2 * 
11.2 * 
5.7 
7.2 * 

----- ----- 

11.5 I 

10.1 I 

I 

----- ----- 

3/90 
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Page 2 of 2 

46 



5 0 . u u  u g / L  
2 6 . 1 0  u g / L  
2 h . U 4  ug/'L 

2 6 . 0 4  ugr'L 
2 3 . 4 5  u g / L  
2 5  .I96 ugr 'L 

8 8 . 9 5  u g / L  
'3  L1.25 1 u g l L  

u g i L  

3 3  . -3 1 u g / L  
2 1 . 7 3  u g / L  
2 3 . 9 1  u g / L  

2 4 . 9 5  u g i L  
2 2 . 1 9  u g / L  
2 1 . 8 2  u g / L  
3 L1.91 2 ug/L 

2 2 . 6 5  ugr'L 
2 3 . 8 7  u g / L  
2 2 . 6 3  u g / L  
2 2 . 8 2  u g / L  
2 3 . 1 1  u g / L  
2 4 . 0 8  u g i L  
2 2 . 8 5  u g / L  
24 .11  u g / L  
5 0 . 0 0  ug/L 

2 0 . 5 4  u g / L  
2 3 - 2 3  ug/L 
2 4 . 9 8  u g / L  
2 0 . 4 9  u g / L  
21 .53  u g / L  
21 . u u  u g / L  
9 5 . 2 2  u g / L  

cJ L I . 4 6  c u g / L  
2 4 .  L i 4  u g / L  

2 4 . 4 8  lJg/'L 

1 7  1 
L 2 . Y IJ 
,'S.C.IJ u C ~ -  L .., C .  
LL . 79 l Jg / t  

5iJ. UD IJCJ/L 

2 5 . 1 9  Ug/L 

4 4 ,  U 2  C J ~ ~ L  
> -> - 



96 66714 24.51 ug/L 43 1 , 1 ,2,2 - Te t r a c h 1 o r oe t ha ne. 14.19 8 7 . 0  

4 8  



Page 2 



50 



I av 

5 i  



c:rJ rT1p Q IJ n d H . T .  



1 1 , 1  , 2 , 2 - T e  t r a c h  1  roe t hane 14.18 8 7 . 0  153798 50 .98  ug/L 98 
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Y c 
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Page 1 

H . T ,  L! !on Q r e a  Conc  ' l Jn i  t s  q 



I 

4 3 )  f 1,2,2-Te t rach  lorne t h a n e  14.19 8 3 . 1 2  297151 107.81 ug/L 97  

58  
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P a g e  1 of 2 

6 0  





Co rnp n u t-1 d 
_--_- 
u g i L  
u g / L  
ug/L 

u g r,' L 
u g /'I- 
u g /'L 
ug/L 
u y /'L 
u g /'L 
u g /' L 
U 3 /'C 
ug c 
ug/'L 
u g i' L 
u g i t -  
ugrL 

ug/L 
ug/L 
u g /'L 
u g /'i 
ug/L 
Ug/L 
ug/L 
u g #'L 
u '3 i L  
u g /'L 
ug/L 
u cj /'L 
u g /'L 
ug/L 

u g /'L 
ug/L 
u g /'L 
ug/L 
u g /'L 
ug/L 
U g i'L 

IJ g J'L 

iJ /'L 

IJ g /L 

I 4  I 



98 43 1 l,l., 2 , 2  - 1 e t r ac: h 1 o roe t ha ne. 14.13 8 3 . 0  583296  2 0 3 . 6 8  ug/L 

e 
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LOCKHEED ANALYTICAL LABORATORY 
VOLATILE CONTINUING CALIBRATION CHECK * Job Name : TAD - RAD - ORG Contract:- 

Lab Code:LAL Case No. : SAS No. : SDG No. :TAD 

Instrument ID:GC/MS-D Calibration Date: 5/24/93 Time:1055 

Lab File ID:D9788 Init. Calib. Date ( s )  : 5/13/93 5/13/93 

Heated Purge: (Y/N) N Init. Calib. Times: 1547 

GC Column:RTX502.2 ID: 0.53 (mm) 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane ~ _ _ _  - 

Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene 
1,l-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 

Ethylbenzene- 
Styrene 
Xylenes (total) 

Toluene-d8 
Bromofluorobenzene 
1,2-Dichloroethane-d4 

All other compounds must me 

FORM VI1 

0.660 0.571 
1.263 1.109 
0.786 0.694 
0.515 0.508 
1.164 1.189 
0.178 0.138 
3.112 2.958 
1.107 1.090 
2.131 2.167 
1.162 1.168 
3.151 3.150 
i.726 1.691 
0.257 0.223 
0.781 0.778 
0.813 0.827 
0.999 0.990 
0.344 0.345 
0.527 0.535 
0.481 0.487 
0.882 0.846 
0.341 0.333 
0.731 0.751 
0.479 0.476 
0.565 0.510 
0.263 0.227 
0.180 0.143 
0.507 0.529 
0.774 0.673 
1.072 1.091 
0.944 0.982 
0.344 0.353 
0.737 0.757 
0.437 0.462 

1.036 1.055 
1.048 0.964 
1.526 1.471 

I 
!t a minimum R 

0.100 
0.100 

0.100 
0.200 

0.200 
0.100 

0.100 
0.100 
0.200 

0.200 
0.300 
0.100 
0.100 
0.500 
0.100 
0.100 

0.200 
0.500 
0.400 
0.500 

0.200 

.F of 

1744 

MAX 
%D %D 

13.5 
12.2 25.0 

------ ---- ------ ---- 

11.7 25.0 
1.4 
2.1 
22.5 
4.9 
1.5 25.0 

0.5 
1.7 25.0 

1.8 
8.0 25.0 
3.6 

I- 
.010 

- CLP VOA 3/90 
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LOCKHEED ANALYTICAL LABORATORY 
VOLATILE CONTINUING CALIBRATION CHECK 

Job Name:TAD-RAD-ORG Contract: - 
Lab Code:LAL Case No.: SAS No. : SDG No. :TAD 

Instrument ID:GC/MS-D Calibration Date: 5/25/93 Time:1024 

Lab File ID:D9817 Init. Calib. Date ( s )  : 5/13/93 5/13/93 

Heated Purge: (Y/N) N Init. Calib. Times: 1547 1744 

GC Column:RTX502.2 ID: 0.53 (mm) 

Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene 
1,l-Dichloroethane 
1.2-Dichloroethene (total) . - - - -  -, _ _  - - 

Chloroform 
1,2-Dichloroethane 
2-Butanone 

Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 

Carbon Tetrachloride 
Bromodichloromethane 

~~ 

cis-1,3-Dichiorbpropene 
Trichloroethene 
Dibromochloromethane - - _ ~ _  _ _  - - 

1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 

I Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
11.1.2.2-Tetrachloroethane 
Toluene I Chlorobenzene 
IEthvlbenzene 

1 

Styrene 
Xylenes (total) 

Toluene-d8 
Bromofluorobenzene 
1,2-Dichloroethane-d4 

I 
All other compounds must me 

FORM VI1 

- 
RRF ------ ------ 
0.660 
1.263 
0.786 
0.515 
1.164 
0.178 
3.112 
1.107 
2.131 
1.162 
3.151 
1.726 
0.257 
0.781 
0.813 
0.999 
0.344 
0.527 
0.481 
0.882 
0.341 
0.731 
0.479 
0.565 ~ ~~- 

0.263 
0.180 
0.507 
0.774 
1.072 
0.944 
0.344 
0.737 
0.437 

1.036 
1.048 
1.526 

t a mi 

RRF5 0 
-I---- ------ 
0.504 -- 
:L. 031 
0.619 
0.448 
:L. 015 
0.157 
2.659 
0.996 
11.912 
1.053 

-- 
-- 

-~ 

2.864 
1.530 
0.214 
0.711 
0.752 
0.888 
Q.306 

-- 
-- 
-- 
. ~~ 

0.472 
0.438 
0.753 -~ 
6.291 
0.666 
0.413 
0.441 -- 
0.207 
0.136 
0.496 
0.591 ~ ~~ 

0.981 
0.885 
0.308 
0.691 
0.428 _ _ _ _ _ -  ------ 
1.017 
0.939 
1.450 

imum R 

I - e  r 
13.b 

1.8 
0.200 10.4 

5.0 

.F of b.010 

-I 
-I 

25.0 
25.0 

25.0 
25.0 

25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

-I 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

-1 25.0 
-I 

- CLP VOA 3/90 
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QC DATA 
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m 1' z l n t .  
-----_-_----- - 

. 4 I! '1 / 8 .  
7 9 .  3 . 9 5 3  
81.  4.53Cj 
8 7 .  4 . 5 4 2  
8 % .  4.53i.l 
Y2. 2 . 1 8 0  
95. 4.633 
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LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CUSTOMER SAMPLE NO. 

d a b  Job Name : TAD - RAD- ORG Contract:- I VBLKol I 
Lab Code:LAL Case No. : SAS No. : SDG No. :TAD 

Matrix: (soil/water) WATER Lab Sample ID:AD0333 

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D9789 

Level : (low/med) LOW Date Received: / 1 
% Moisture: not dec. 0 Date Analyzed: 5/24/93 

GC Column:RTX502.2 ID: 0.53(mm) Dilution Factor: 1,OQ 

Soil Extract Volume: 1.00 (UL) S o i l  Aliquot Volume: 1.00 (UL) 

10. 
10. 
10. 
10. 

CAS NO. 

u 
u u 
u 

COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L- Q 

FORM I - CLP VOA 

10. lo+ u I 
10. u 
10. u 
lo+ I 

I 

3/90 

8 8  



LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Job Name:TAD-RAD-ORG 

Lab Code:LAL Case No. : 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.00 (g/ml) 

Level : (low/med) LOW 

% Moisture: not dec. 0 

Contract:- 

CUSTOMER SAMPLE NO. 

I VBLKOl 
SAS No. : SDG No. :TAD 

Lab Sample ID:AD0333 

m Lab File ID: D9789 

Date Received: / / 
Date Analyzed: 5/24/93 

GC Column:RTX502.2 ID: 0.53(mm) Dilution Factor: 1.00 

Soil Extract Volume: 1.00 (UL) Soil Aliquot Volume: 1.00 (UL) 

CONCENTRATION UNITS: 

CAS "ME3ER 

8 .  
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I - CLP VOA-TIC 

EST. CONC. 1 Q I  

I I  

1 I 
1 I 

I I  
I 

I I  
1 1 

3/90 
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LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CUSTOMER SAMPLE NO. 

a b  Job Name:TAD-RAD-ORG Contract : - I VBLKo2 I 
Lab Code:LAL Case No. : SAS No. : SDG No. :TAD 

Matrix: (soil/water) WATER Lab Sample ID:AD0336 

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D9819 

Level : (low/med) LOW Date Received: / / 
% Moisture: not dec. 0 Date Analyzed: 5/25/93 

GC Column:RTX502.2 ID: 0.53(mm) Dilution Factor: 1.00 

Soil Extract Volume: 1.00 (UL) Soil Aliquot Volume: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L- 

74-87-3---------Chloromethane 
-Bromomethane 

10061-02-6------trans-l,3-Dichloropropene 
75-25-2-------- -Bromoform 
108-10-1------- -4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone 
127-18-4------- -Tetrachloroethene 
79-34-5--------- 1,1,2,2-Tetrachloroethane 
108-88-3------- -Toluene 
108-90-7------- -Chlorobenzene 

-Ethvlbenzene 

FORM I - CLP VOA 

10. 
10. 
10. 
10 

10. 
10. 
10 - 
10. 
10. 
10. 
10. 
10 * 
10. 
10. 
10. 

10. 
4 n  

1 * 00 (UL) 

Q 

U 

U 
u 
u 
u 
U 
U 
U 
U 
U 
u 
U 
U 
U - 

U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 

3/90 
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LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Job Name:TAD-RAD-ORG 

Lab Code:LAL Case No. : 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.00 (g/ml) 

Level : (low/med) LOW 

% Moisture: not dec. 0 

CUSTOMER SAMPLE NO. 

Contract:- I VBLK02 I 
SAS No. : SDG No. :TAD 

Lab Sample ID:AD0336 

ML Lab File ID: D9819 

Date Received: / / 
Date Analyzed: 5/25/93 

GC Column:RTX502.2 ID: 0.53(mm) Dilution Factor: 1.00 

Soil Extract Volume: 1.00 (UL) S o i l  Aliquot Volume: 1.00 (UL) 

CONCENTRATION UNITS: 
Number TICS Found: 0 (ug/L or ug/Kg) 

CAS NUMBER 

L .  

3. 
4 .  
5. 

1 5: 
8. 
9 -  _ _  
10. .. II. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20.  
L I .  
22. 
23. 
24. 
25. 
26. 
_.-4 

A I .  
28. 
29. 
30. 

FORM I - CLP VOA-TIC 

UG/L - 

I I 

I I  
I I 

I I  
I I 

I /  
I I 

I I  
l l  
I I 

3/90 
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LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CUSTOMER SAMPLE NO. 

a b  Job Name : TAD-RAD- ORG Contract:- I RF112001MS I 
Lab Code:LAL Case No. : SAS No. : SDG No. :TAD 

Matrix: (soil/water) SOIL Lab Sample ID:A44232MS 

Sample wt/vol: 5.04 (g/ml) G Lab File ID: D9791 

Level : (low/med) LOW Date Received: 5/13/93 

% Moisture: not dec. 0 Date Analyzed: 5/24/93 

GC Column:RTX502.2 ID: 0.53(mm) Dilution Factor: 1.00 

Soil Extract Volume: 1.00 (UL) Soil Aliquot Volume: 

a 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3-------- -Chloromethane 
74-83-9---------Bromomethane ~~ _ _  _ _  _ _ _  
75-01-4-------- -Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2-------- -Methylene Chloride 
67-64-1---------Acetone 
75-15-0---------Carbon Disulfide 
75-35-4--------- 1,l-Dichloroethene 
75-34-3--------- 1,l-Dichloroethane 
540-59-0-------- 1,2-Dichloroethene (total) 
67-66-3---------Chloroform 
107-06-2-------- 1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,l-Trichloroethane 
56-23-5---------Carbon Tetrachloride 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-1,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 

10061-02-6------trans-l,3-Dichloropropene 
75-25-2---------Bromoform 
108-10-1------- -4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34-5--------- 1,1,2,2-Tetrachloroethane 
108-88-3--------Toluene 
108-90-7--------Chlorobenzene 

-Ethylb enzene 100-41-4------- 
100-42-5------- -Styrene 
1330-20-7-------Xylenes (total) 

10. 
10. 
10. 
10. 
10 - 

190 e 

10 e 

42. 

10. 
10. 

3 .  _ .  

10. 
10. 
10. 
45 0 

43 e 

10 - - _  - 
10. 
10. 

1.00 (UL) 

Q 

U 
u 
U 
U 
U 

U 
U 
U 
u 
U 
u 
U 
U - 
U 

U 
U 

U 
U 
J - 

U 
U 
U 

U - 
U 
U 

FORM I - CLP VOA 3/90 
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LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Job Name:TAD-RAD-ORG 

Lab Code:LAL Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.04 (g/ml) 

Level : (low/med) LOW 

% Moisture: not dec. 0 

Contract:- 

CUSTOMER SAMPLE NO. 

I 
SAS No. : SDG No. :TAD 

Lab Sample ID:A44232MS 

G Lab File ID: D9791 

Date Received: 5/13/93 

Date Analyzed: 5/24/93 

GC Column:RTX502.2 ID: 0.53(mm) Dilution Factor: 1.00 

Soil Extract Volume: 1.00 (UL) S o i l  Aliquot Volume: 1.00 (UL) 

CONCENTRATION UNITS: 
Number TICS Found: 0 (ug/L or ug/Kg) 

CAS NUMBER 

L. 
3. 
4. 
C 

8 .  
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28 e 

29. 
30. 

FORM I - CLP VOA-TIC 

I I  
I I 

I I  
I I 

I I  
I I  

I 

I 

I I 

3/90 

1 0 1  
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LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

@b Job Name : TAD - RAD- ORG Contract:- 

CUSTOMER SAMPLE NO. 

I RF112001MSD 
Lab Code:LAL Case No. : SAS No. : SDG No. :TAD 

Matrix: (soil/water) SOIL Lab Sample ID:A44232MSD 

Sample wt/vol: 5.09 (g/ml) G Lab File ID: D9792 

Level : (low/med) LOW Date Received: 5/13/93 

% Moisture: not dec. 0 Date Analyzed: 5/24/93 

GC Colm:RTX502.2 ID: 0.53(mm) Dilution Factor: 1.00 

Soil Extract Volume: 1.00 (UL) S o i l  Aliquot Volume: 1.00 (UL] 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

~ _ ~ _ _  
75-34-3--------- 1; 1-Dichloroethane 
540-59-0--------1,2-Dichloroethene (total) 
67-66-3---------Chloroform 

FORM I - CLP VOA 

1 

3/90 

1 0 6  



LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
CUSTOMER SAMPLE NO. 

Contract:- I RF112001MSD I 
SAS No. : SDG No. :TAD 

Lab Sample ID:A44232MSD 

G Lab File ID: D9792 

Date Received: 5/13/93 

Date Analyzed: 5/24/93 

Lab Job Name:TAD-RAD-ORG 

Lab Code:LAL Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.09 (g/ml) 

Level : (low/med) LOW 

% Moisture: not dec. 0 

GC Column:RTX502.2 ID: 0.53(mm) Dilution Factor: 1.00 

Soil Extract Volume: 1.00 (UL) Soil Aliquot Volume: 1.00 (UL) 

CONCENTRATION UNITS: 
Number TICS Found: 0 

1. 
CI 

I I 

L .  

3. 
4. 
5. 
6 .  
7 -  

I I 
I I 

I I 
I 

I I  _ _  
8. 

17. 
18 - 

_ _  
9. 
10. 
* *  

Y 

I I II. 
12. - -  

I I 

I I  15 
14 
15 
16 

I 

I t - _  - 
19. 
20. 
21. 
22. 

I 

I I 

23. 
24. 
25. 
26. 
CI- 

I I 
I I 

I I 
I 

I I  A I .  
28. ~- - 
29. 
30. 

I 

I I  
3/90 FORM I - CLP VOA-TIC 
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LOCKHEED ANALYTICAL LABORATORY 
SOIL SEMIVOLATILE SURROGATE RECOVERY 

0 Job Name:LOCKHEED - TAD Contract:- 

No.: SDG No.:RF112002 Lab Code:LAS 

Level : (low/med) 

Case No. : SAS 

LOW 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 

74.00 
82.00 
81.00 

68.00 
82.00 
84.00 
97.00 
93.00 
66.00 

6.00 
5.00 

80.00 
100 * 00 
104.00 
124.00 
96.00 
78.00 

67.00 
80.00 
77.00 

69.00 
80.00 
87.00 6.00 

5.00 
5.00 
6.00 

99.00 
94.00 
71.00 

91.00 
83.00 
72.00 

I 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

I 

QC LIMITS 
(23-120) S1 (NBZ) = Nitrobenzene-d5 

S2 (FBP) = 2 - Fluorobiphenyl 
S3 (TPH) = Terphenyl-dl4 
S4 (PHL) = Phenol-d5 

(30- 115) 
(18 - 137) 
(24- 113) 
(25-121) 
(19-122) 

S5 (2FP) = 2-Fluorophenol 
S6 (TBP) = 2,4,6-Tribromophenol 
S7 (2CP) = 2-Chloro~henol-d4 (20-130) (advisory) 
S8 (DCB) = 1,2=Dich~orobenzene-d4 (20-130) (advisory) 

# Column to be used to flag recovery values 
* Values outside of contract required QC limits 
D System Monitoring Compound diluted out 1 1 2  

3/90 
1 of 1 oage FORM I1 - CLP SV-2 



LOCKHEED ANALYTICAL LABORATORY 
SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

e Job Name:LOCKHEED - TAD 

Lab Code:LAS Case No. : SAS No. : SDG No.:RF112002 

Matrix Spike - Customer Sample No.: RF112002- Level:(low/med) LOW 

Contract:- 

Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

~ 

Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 

I Pyrene 

SPIKE SAMPLE 

4851.00 
3234.00 
3234.00 
3234.00 
4851.00 
3234.00 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

4851.00 0.000 
3234.00 0.000 
4851.00 0.000 _ _  . . . . ~  

3234.00 0.000 I 

3000.000 
4900.000 
3300.000 
4000.000 
2700.000 
4400.000 

94* 
94 
80 
89 
89 
92 
95 
80 
77 , .  
88 
98 

( 1) N-Nitroso-di - n-propylamine 
# Column to be used to flag recovery and RPD values with 
* Values outside of QC limits 
RPD: 0 out of 11 outside limits 
Spike Recovery: 2 out of 22 outside limits 

COMMENTS : 

9 
7 

12 
7 
4 
9 
7 
2 
8 
3 
23 

103" 
101 
90 
96 
93 
101 

26- 90 
25-102 
28-104 
41-126 
38-107 
26-103 

102 31-137 
82 11-114 
83 28- 89 
91 17-109 
124 35-142 

QC LIMITS 
RPD I REC. 
35 26- 90 
50 25-102 
27 28-104 
38 41-126 
23 38-107 
33 26-103 
19 31-137 
50 11-114 
47 28- 89 
47 17-109 
36 35-142 

an asterisk 

FORM I11 - CLP SV-2 
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LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE METHOD BLANK SUMMARY 

@b Job Name:LOCKHEED - TAD 

CUSTOMER SAMPLE NO. 

Contract:- I SBLKol I 
Lab Code:LAS Case No. : SAS No. : SDG No.:RF112002 

Lab File ID:B2918 Lab Sample ID:AD1584 

Instrument ID:GC/MS-B Date Extracted: 5/20/93 

Matrix: (soil/water) SOIL Date Analyzed: 5/25/93 

Level: (low/med) LOW Time Analyzed: 1910 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD: 

07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

28 
29 
30 

COMMENTS : 

1 of 1 sage 

AD1585 B2919 
A44232 B2930 
A44231 B2929 

2008 
1340 
1242 
2203 
2300 

1 

FORM IV - CLP SV 3/90 



LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

Base Peak, 100% relative abundance 
5.0 to 9.0% of mass 198 
10.0 - 30.0% Of MSS 198 
Greater than 0.75% of mass 198 
Present, but less than mass 443 
40.0 - 110.0% Of mass 198 
15.0 - 24.0% Of mSS 442 

@b Job Name:LOCKHEED - TAD 

100.0 
6.7 
27.7 
2.2 
11.9 
74.4 
13.4( 18.1)2 

Contract : - 
Lab Code:= Case No. : SAS No. : SDG No.:RF112002 

Lab File ID:B2904 DFTPP Injection Date: 5/22/93 

Instrument ID:GC/MS-B DFTPP Injection Time:1023 

51 
68 
69 
70 
127 
197 
198 
199 
275 
365 
441 
442 
443 

30.0 - 80.0% Of ~ S S  198 
~ I 47.8 i 

Less than 2.0% of mass 69 I O . O (  0.0)1) 
Mass 69 relative abundance 
Less than 2.0% of mass 69 
25.0 - 75.0% of mass 198 

70.7 1 41.4 
O . O (  0.O)l 

1 1 
1-Value is % mass 69 2-Value is % mass 442 

I I 

IS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD, BLANKS AND ~'IXTY'DARDS 

I CUSTOMER I LAB I LAB 

01 
02 
03 
04 
05 
0 6  

SSTD050 
ssTD020 
SSTD080 
ssTD120 
SSTD160 

B2908 
B2909 
B2910 
B2911 
B2912 

. _  

07 
08 
09 

1 7  Lb I I I 

5)22)93 

1542 
1641 
1739 
1837 
1934 

115 

3/90 
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LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

ION ABUNDANCE CRITERIA 

Job Name:LOCKHEED - TAD 

% RELATIVE 
ABUNDANCE 

Contract:- 

Less than 1. 
Base Peak, 1 
5.0 to 9.0% 
10.0 - 30.0% 

Lab Code:LAS Case No. : SAS No. : SDG No.:RF112002 

0.0 
100.0 
6.8 
26.9 

Lab File 1D:BDOOG DFTPP Injection Date: 5/25/93 

Instrument ID:GC/MS-B DFTPP Injection Time:1252 

Greater than 0.75% of mass 198 
Present, but less than mass 443 
40.0 - 110.0% Of mass 198 
15.0 - 24.0% of mass 442 

- 
m/e ----- ----- 
51 
68 
69 
70 
127 
197 
198 
199 
275 
365 
441 
442 
443 

1.9 
11.8 
67.7 
13.0( 19.212 

Mass 69 relative abundance 68.7 
Less than 2.0% of mass 69 0.2 
25.0 - 75.0% of mass 198 I 4 0 . 6 ;  . __  ~- - 

Oi-of  mass 198 
00% relative abundance 
of mass 198 
of mass 198 

T IS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD, BLANKS AND STANDARDS 4 I CUSTOMER I LAB 

01 SSTDOSO-A SSTD050-A 
02 SBLKOl AD1584 
03 LCSOl AD1585 
04 RF112002-MS AD1586 
05 RF112002-MSD AD1587 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

page 2 of 3 

B2913 
B2918 
B2919 
B2921 
B2922 

1330 
1910 
2008 
2203 
2300 

1 1 6  

3/90 FORM V - CLP SV 



LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

Contract:- * Job Name:LOCKHEED - TAD 
Lab Code:LAS Case No. : SAS No. : SDG No.:RF112002 

Lab File ID:BD008 DFTPP Injection Date: 5/27/93 

Instrument ID:GC/MS-B DFTPP Injection Time:1118 

ION ABUNDANCE CRITERIA m/e ----- ----- 
51 
68 
69 
70 
12 7 
19 7 
198 
199 
275 
365 
441 
442 
443 

% RELATIVE 
ABUNDANCE 

25.0 - 75.0% of mass 198 
Less than 1.0% of mass 198 
Base Peak, 100% relative abundance 
5.0 to 9.0% of mass 198 
10.0 - 30.0% Of mass 198 
Greater than 0.75% of mass 198 
Present, but less than mass 443 
40.0 - 110.0% Of mass 198 
15.0 - 24.0% Of mass 442 

39.8 
0.3 

100.0 
6.1 
25.1 
2.3 
11.1 
70.1 
13.6( 19.412 

1 
1-Value is % mass 69 2-Value is % mass 442 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES. MS. AND MSD, BLANKS AND STANDARDS 

01 SSTD050-B I SSTD050-B I B2928 
02 I RF112002 lA44231 I B2929 ~- 

A44232 B2930 

05 

. ~ n  09 I I I 
I I 12 

13 
14 
15 
16 
17 
18 
19 
20 
A -  

I I 
page 3 of 3 

FORM v - CLP sv 

TIME 
ANALYZED 

1141 
1242 
1340 

117 
3/90 



LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Job Name:LOCKHEED - TAD 

b Code:- Case No. : 

Contract:- 

SAS NO. : SDG No.:RF112002 

Lab File ID: (Standard) B2913 Date Analyzed: 5/25/93 

Instrument ID:GC/MS-B Time Analyzed:1330 

12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT 

CUSTOMER 
SAMPLE NO. 

------------ ------------ 

UJ 

06 
07 
08 

10 
- l- l  09 I ai 
14 

nn I 
I 

45894 9.31 157594 
49909 9.31 164394 
54874 9.32 183047 
55215 9.31 190806 

I I  
I I  

13.11 
13.11 
13.12 
13.10 

I I  

I I  
I I IS1 (DCB) = 1,4-Dichlorobenzene-d4 

IS2 (NPT) = Naphthalene-d8 
IS3 (ANT) = Acenaphthene-dlO 

65637 
72081 
72017 
73282 

AREA UPPER LIMIT = +loo% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = +0.50 minutes of internal standard RT 
RT LOWER LIMIT = -0.50 minutes of internal standard RT 

18.55 
18.55 
18.54 
18.55 

# Column used to flag values outside of QC limits with an asterisk. 
* Values outside of QC limits. 

Page 1 of 2 
FORM VI11 - CLP SV-1 3/90 
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LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

IS1 (PHN) 

ab Job Name:LOCKHEED - TAD 

b Code:LAS Case No. : 

I 
= Phenanthrhne-dlO 

Contract:- 

SAS No. : 

01 
02 
03 
04 
05 
06 
07 

SDG No.:RF112002 

- - _ - _ _ _ _ _ _ _ _  ------------ 
12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT 

CUSTOMER 
SAMPLE NO. 

------------ ------------ 

SBLKOl 
LCSOl 
RF112002-MS 
RF112002-MSD 

Lab File ID: (Standard) B2913 Date Analyzed: 5/25/93 

Instrument ID:GC/MS-B Time Analyzed:1330 

08 
09 
10 
1 1  a 
14 

I I  
1 0 1  

100626 I 23.05 I 
114284 23.06 110183 118086 

31.29 
31.30 
31.28 
31.29 

122042 
128597 
110474 
148015 

I I  
I I 
I I  

35.42 
35.43 
35.41 
35.42 

AREA UPPER LIMIT = +loo% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = +0.50 minutes of internal standard RT 
RT LOWER LIMIT = -0 .50  minutes of internal standard RT 

# Column used to flag values outside of QC limits with an asterisk. 
* Values outside of QC limits. 

Page 1 of 2 
FORM VI11 - CLP SV-2 3/90 
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LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Job Name:LOCKHEED - TAD 

a b  Code:LAS Case No. : 

Lab File ID: (Standard) B2928 

Instrument ID:GC/MS-B 

0 
OL 
03 
04 
05 
06 
07 
08 
09 
10 
11 

14 
15 
16 
17 
18 
19 
20 
21 
22 

UPPER LIMIT 128176 
LOWER LIMIT I 32044 

RF112002 69267 
RF112 001 72264 

9.24 
9.25 

I 
IS1 (DCB) = 1.4-Dichll robenze: 

Contract : - 
SAS No. : SDG No. :RF112002 

Date Analyzed: 5/27/93 

Time 

233641 
244567 

Analyzed:1141 

13.04 
13.06 

e-d4 

98747 
108599 

18.47 
18.48 

IS2 (NPTj = Naphthalene-d8 
IS3 (ANT) = Acenaphthene-dlO 

AREA UPPER LIMIT = +loo% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = +0.50 minutes of internal standard RT 
RT LOWER LIMIT = -0.50 minutes of internal standard RT 

# Column used to flag values outside of QC limits with an asterisk. 
* Values outside of QC limits. 

Page 2 of 2 
FORM VI11 - CLP SV-1 3/90 
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LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

IS1 (PHN) 

b Job Name:LOCKHEED - TAD 

b Code:LAS Case No. : 

I 
= Phenanthrene-dlO 

Contract:- 

SAS No. : 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 

SDG No.:RF112002 

------------ ------------ 
12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT 

CUSTOMER 
SAMPLE NO. 

------------ ------------ 

RF112002 
RF112001 

Lab File ID: (Standard)B2928 Date Analyzed: 5/27/93 

Instrument ID:GC/MS-B Time Analyzed:1141 

i4 I 

I 

150710 22.97 122191 
165050 I 22.97 I 141995 

I I 

I I  

31.22 
31.23 

I /  
I I  

I 

35.34 
35.36 

AREA UPPER LIMIT = +loo% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = +0.50 minutes of internal standard RT 
RT LOWER LIMIT = -0.50 minutes of internal standard RT 

# Column used to flag values outside of QC limits with an asterisk. 
* Values outside of QC limits. 

Page 2 of 2 
FORM VI11 - CLP SV-2 3/90 
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SAMPLE DATA 



LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

(bab Job Name:LOCKHEED - TAD 

Lab Code:LAS Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.63 (G/L) G 

Level : (low/med) LOW 

% Moisture: 14 decanted: (Y/N) N 

Concentrated Extract Volume: 1000.00 

Injection Volume: 2.00 (UL) 

GPC Cleanup: (Y/N) Y pH: 0.0 

CAS NO. COMPOUND 

Contract : - 
SAS No. : 

CUSTOMER SAMPLE NO. 

I RF112001 I 
SDG No.:RF112002 

Lab Sample ID:A44232 

Lab File ID: B2930 

Date Received: 5/13/93 

Date Extracted: 5/20/93 

(uL) Date Analyzed: 5/27/93 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

108-95-2--------Phenol 
lll-44-4--------bis(2-Chloroethyl)ether 
95-57-8---------2-Chlorophenol 
541-73-1--------1,3-Dichlorobenene 
106-46-7-------- 1,4-Dichlorobenzene 
95-50-1--------- 1,2-Dichlorobenzene 
95-48-7---------2-Methylphenol 
108-60-1--------2,2’-oxybis(i-Chloropropane) 
106-44-5--------4-Methylphenol 
621-64-7- - - - - - - -N-Nitroso-di-n-propylamine 
67-72-1---------Hexachloroethane 
98-95-3---------Nitrobenzene 
78-59-1---------Isophorone 
88-75-5---------2-Nitrophenol 
105-67-9------- -2,4-Dimethylph enol 
111-91-l--------bis(2-Chloroethoxy)rnethane 
120-83-2------- -2,4-Dichlorophenol 
120-82-1--------1,2,4-Trichlorobenzene 
g1-20-3-------- -Naphthalene 
106-47-8--------4-Chloroaniline 
87-68-3---------Hexachlorobutadiene 
59-50-7-------- -4-Chloro-3-methylph enol 
91-57-6-------- -2-Methylnaphthalene 
77-47-4---------Hexachlorocyclopentadiene 
88-06-2---------2,4,6-Trichlorophenol 
95-95-4---------2,4,5-Trichlorophenol 
91-58-7---------2-Chloronaphthalene 
88-74-4---------2-Nitroaniline 
131-11-3--------Dimethylph thalate 
208-96-8--------Acenaphthylene 
606-20-2------- -2,6-Dinitrotoluene 
99-09-2---------3-Nitroaniline 
83-32-9---------Acenaphthene 

760. 
760. 
760. 
760. 
760. 
760. 
760. 
760. 
760 - _ _ _  

1900 .  
760. 
1900. 
760. 
760. 
760. 
1900. 
760. 

I 

FORM I - CLP SV-1 

1.00 

Q 

U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U - 
U 
U 
U - 
U 
U 
U 
U 
u 
U 
U - 
U 
U 
U 
U 
U 
U 
U - 
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LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

51-28-5-------- -2,4-Dinitrophenol 
100-02-7--------4-Nitrophenol 
132-64-9--------Dibenzofuran 
121-14-2--------2,4-Dinitrotoluene 
84-66-2---------Diethylph thalate 
7005-72-3-------4-Chlorophenyl-phenylether 
86-73-7---------Fluorene 
100-01-6--------4-Nitroaniline 

86-30-6-------- -N-Nitrosodiphenylamine (1) 
101-55-3------- 
118-74-1------- -Hexachlorobenzene 

85-01-8------- --Phenanthrene 
120-12-7------- -Anthracene 
86-74-8--------- Carbazole 
84-74-2---------Di-n-butylph thalate 
206-44-0--------Fluoranthene 
129-00-0--------Pyrene 
85-68-7---------Butylbenzylph thalate 
g1-94-1--------- 3,3’-Dichlorobenzidine 
56-55-3-------- -Benzo (a) anthracene 
218-01-9------- - Chrysene 
117-81-7------- -bis (2-Ethylhexy1)phthalate 
117-84-0------- -Di-n-octylph thalate 
205-99-2------- -Benzo (b) fluoranthene 
207-08-9------- -Benzo(k)fl uoranthene 
50-32-8-------- -Benzo (a) pyrene 
193-39-5-------- Indeno (1,2,3 - cd) py rene 
53-70-3-------- -Dibenz (a, h) anthracene 

534-52-1------- -4,6-Dinitro-2-methylphenol 

87-86-5-------- -Pentachlorophenol 

191-24-2------- -Benzo(q,h,i)perylene 

@b Job Name:LOCKHEED - TAD 

1900. 
1900. 
760. 
760. 
760. 
760. 
760. 
1900. 
1900. 
760. 
760. 
760. 
1900. 
92. 
760. 
760. 
760. 
150. 
150. 
760. 
760. 
65. 
81. 
52. 
760. 
83. 
5 5 .  
76. 
56. 
760. 
44. 

Lab Code:LAS Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.63 (G/L) G 

Level : (low/med) LOW 

% Moisture: 14 decanted: (Y/N) N 

Concentrated Extract Volume: 1000.00 

Injection Volume : 2.00 (UL) 

GPC Cleanup: (Y/N) Y pH: 0.0 

CAS NO. COMPOUND 

CUSTOMER SAMPLE NO. 

Contract:- I RF112001 I 
SAS No. : SDG No.:RF112002 

Lab Sample ID:A44232 

Lab File ID: B2930 

Date Received: 5/13/93 

Date Extracted: 5/20/93 

(uL) Date Analyzed: 5/27/93 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

- Cannot be seperated from Diphenylamine 

FORM I - CLP SV-2 
0 

U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U - 
U 
U 

-I- 

cl 
U 
U v 
J 
J 

U 
U 

J 
J 
J 

J 
U 

J 
J - 
J 

T 

U 

1 2 3  
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LOCKHEED ANALYTICAL LABORATORY 

TENTATIVELY IDENTIFIED COMPOUNDS 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Job Name:LOCKHEED - TAD 
Lab Code:LAS Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.63 (g/ml) G 

Level : (low/med) LOW 

% Moisture: 14 decanted: (Y/N) N16 

Concentrated Extract Volume: 1000.00 

Injection Volume: 2.00 (UL) 

GPC Cleanup: (Y/N) Y pH: 0.0 

Number TICS Found: 0 

CAS NUMBER 

6. 
7. 

9 .  
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

Contract : - 
SAS NO. : 

CUSTOMER SAMPLE NO. 

I RF112001 I 
SDG No.:RF112002 

Lab Sample ID:A44232 

Lab File ID: B2930 

Date Received: 5/13/93 

Date Extracted: 5/20/93 

Date Analyzed: 5/27/93 

1.00 Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

I I 

I 
I 

I I  
I 

I I 

I I  
I I  
I I  
I ~~ I 

I I  
I 

FORM I - CLP SV-TIC 

Q 

3/90 24 



QUANT REPORT Page 1 

Operator ID: ARTURO Quant Rev: 7 Quant Time: 930527 14:26 
Output File: *B2930::F3 Injected at: 930527 13:40 
Data File: > B 2 9 3 0 :  :D5 Dilution Factor: 1. 0 0 0 0 0  
Name: 390 A44232 RF112001 Instrument ID: GC/MS #2 
Misc: 2UL 30.63G:lML RE BTL# 2 

ID File: BID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 Last Qcal Date: 930527 11:41 

Compound R.T. Q ion 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ----- - -___ -- 

11 *1,4-Dichlorobenzene-d4 3.25 152.0 
25 2-Fluorophenol 6.02 112.0 
3 )  2-Chlorophenol-d4 8.80 132.0 
4 )  Phenol-d5 8.86 99.0 

1 0 )  1,2-Dichlorobenzene-d4 9.78 152.0 
1 7 )  *Naphthalene-d8 13.06 136.0 
18) Nitrobenzene-d5 10.98 82.0 
3 1 )  XAcenaphthene-dl0 18.48 164.0 
3 6 ) 16.54 172.0 

2,4,6-Tribromophenol 20.97 330.0 
“Phenanthrene-dl0 22.97 188.0 

5 Phenanthrene 23.03 178.0 
621 Fluoranthene 26.74 202.0 

31.23 240.0 63) “Chrysene-dl2 

2 - F 1 u o rob i p he tip 1 

9 
641 Pyrene 27.39 202.0 
6 5 )  Terphenyl-dl4 28.15 244.0 
6 8 )  Benzo(a1anthracene 31.17 228.0 
69) Chrysene 31.29 228.0 
7 0 )  bis(2-Ethylhexy1)phthalate 31.90 149.0 
7 1 )  *Perylene-d12 35.36 264.0 
7 3 )  Benzo(bSf luoranthene 34.34 252.0 
74) Benzo(k1f luoranthene 34.40 252.0 
75 1 Benzo ( a  Ipyrene 35.20 252.0 
76) Indeno(l,2,3-cd)pyrene 38.66 276.0 
78) Benzo(g,h,i)perylene 39.64 276.0 

A r e a  
. - _ - - - -  -- 
72264 

298920 
289106 
419268 

9035 
244567 
238314 
108599 
340813 
133358 
165050 
12576 
20380 
141995 
19433 

368246 
6970 
8103 
4696 

134872 
8 7 3 9 ~  
5019M 
6876 
4642 
3 742 

Conc Units q 
----_- ------- 
40.00 ng 
124.01 ng 
124.57 ng 
124.76 ng 
5.43 ng 
40.00 ng 
83.62 ng 
40.00 ng 
84.45 ng 
141.09 ng 
40.00 ng 
2.42 ng 
3.97 ng 
40.00 ng 
3.99 ng 

102.11 ng 
1.73 rig 
2.14 ng 
1.38 ng 

40.00 nq 
2.19 ng 
1.45 ng 
2.00 ng 
1.46 ng 
1.15 ng 

--- 
97 
90 
99 
91 
9 7  
86 
88 
92 
95 
96 
98 
94 
86 
89 
84 
91 
83 
92 
98 
95 
94 
94 
88 
81 
65 

* Compound is ISTD 



QUANT REPORT Page 1 

Operator ID: AHTUHO 
Output Fi le: ^82V30: :F3 
Data File: >82930: :D5 
Name: 390 A44232 RF112001 
Misc: 2UL 30.63G:lML RE 

ID File: BlD3VO::OP 
Title: 3/90 BNA 
Last Calibration: 920731 OV:37 

Quant Rev: 7 Quant Time: 930527 14:26 
Injected at: 930527 13:40 

1.00000 Dilution Factor: 
Instrument ID: GC/MS #2 

BTL# 2 

Compound R.T. Q ion 

1 )  *1,4-Dichlorobenzene-d4 9.25 152.0 
2 )  2-Fluorophenol 6.02 112.0 
3) 2-Chlorophenol-d4 8.80 132.0 
4) Phenol-d5 8.86 99.0 

1 0 )  1,2-Dichlorobenzene-d4 9.78 152.0 

1 7 )  *Naphthalene-d8 13.U6 136.0 
18) Nitrobenzene-d5 t/ 10.98 82.0 
3 1 )  *Acenaphthene-dl0 18.48 164.0 

2-Fluorobiphenyl 16.54 172.0 
2,4,6-Tr ibromophenol 20.97 330.0 

3 1 Dimethylphthalate / ~ . o I $  18.48 163.0 
52) "Phenanthrene-d1O 22.97 188.0 

23.03 178.0 5 8 )  Phenanthrene 
59) Anthracene J 23.17.178.0 
62) Fluoranthene J 26.74 202.0 
63) *Chrysene-d12 31.23 240.0 
64) Pyrene J 27.39 202.0 
65) Terphenyl-dl4 28.15 244.U 
6 8 )  BenzoCalanthracene J 31.17 228.0 
69) Chryaene d 31.29 228.0 
7 0 )  bisl2-Ethylhexyllphthalate J 31.90 149.0 
7 1 )  *Perylene-d12 35.36 264.0 
73 1 Benzo (b 1 f luoranthene 34.34 252.0 
74) Benzotklf luoranthene J 34.40 ' 2 5 2 . 0  
7 5 )  Benzo(e)pyrene J35.20 2'32.0 
7 6 )  Indeno(l,2,3-cd)pyrene J 38.66 276.0 
78) Benzo(q,h,i )perylene J39.64 276.0 

------------------__---------- ----- ----- 

1 5 )  N - N i t r o s o - d 1 - n - p r o p y l a m l n e  l.lL.%L 70.0 

ia, 

Last Qcal Date: 930527 11:41 / 

72264d 
298920 
289106 
419268 

9 035 
32066 

244567d 
238314 
108559 Y 
340813 

23585 
165050 J 
12576 

20380 
141'395 / 
19433 

368246 
6970 
8103 
4696 

134872 J 
8739M 
501YM 
6876 
4642 
3742 

133358 

1388M 

40.00 ng 
124.01 nq83 
124.57 nq 83 
124.76 nq 23% 

5.43 nq 5 
1 2 L - 5 2 4 W  Is23 
40.00 nq 
83.62 nqJ1/ 
40.00 nq 
84.45 nq 84 

141.07 "994 
3 Z l S  fdD 
40.00 nq 
2.42 nq 79 
3.97 nq 190 

3.99 nq / 3 8  
102.11 nq l o 2  

1.73 nq 56 
2.14 nq 70 
1.38 nq 4; 

2.19 nq 71 
1.45 n q 4 7  
2.00 "96s' 
1.46 nq 48 
1.15 nq 38 

~ R D L  

40.00 nq 

40.UO nq 

97 
9 0  
9v 
91 
97 
53 
86 
88 
92 
95 
96 
44 
98 
94 &- 
94 % 
86 
89 
84 
91 
83 
92 
98 
95 
v4 
94 
88 
81 
65 

* Compound is ISTO 

1 2 6  



@ O T R L  I ON CHROtlRTOGRGH 
r i l e  >B2930 3 5 . 8 - 5 0 0 . 8  amu. 348 0 44232 PF112@@l 2UL 30.63C;;lML RE  

T I C  

€0000 

55000 

50080 

45000 

40000 

35080 

388638 

25000 

20000 

15888 

i 6 6 G B  

5888 

I , ~ . l , , , l , , , f , , , l , , , 1 , , , l ' , , I , , , l , , , l ,  480 800 1280 1600 2000 

Data File: ,82930: :D5 Quant Output File: 
Name: 390 A44232 RF112001 I ns t rumen t I D : 
Misc: 2UL 30.63G:lML HE 

Id File: BID390::UP 
Title: 3/90 BNQ 
Last Calibration: 920731 09:37 Last Qcal Time: 930527 11:41 

Operator ID: ARTURO 
Quant Time : 930527 14:26 
Injected at: 930527 13:40 

127 



Data File: > B 2 9 3 0 : : D 5  
Name: 3 ? 0  A44232 KF112001 
Misc: 2UL 30.63G:lML RE 

Id File: BID390::OP 
Title: 3 / 9 0  BNA 
Last Calibration: 920731 0 9 : 3 7  

O p e r a t o r  ID: ARTURO 
Quant Time : 930527 14:26 
Injected at: 930527 13:40 

Quant Output File: 
Instrument ID: 

* 8 2 ? 3 0 :  :F3 
GC/MS #2 

BTL8 2 

L a s t  Qcal T i m e :  930527 11:41 

Page 1 o f  3 

1 2 8  



'OTFIL I ON C H R O M ~ T O G R I ~ M  
F i l e  ?B2930 35.0-508.0 amu. 398 A 44232 RF112091 2UL 30 ,636:lML RE 

TIC  

I r , , , l  I , , ,  1 1 1 , , 1  , , , ,  1 , , # , 1  I , , ,  I , , , , l  
800 1000 1200 1400 

70000 

65000 

60800 

55000 

56000 

45000 

40008 

35000 

30060 

25688 

20068 

15800 

10000 

5000 

Data File: >B2930::D5 Quant Output File: 
Name: 390 A44232 RF112001 I ns t rumen t I D: 
Misc: 2UL 30.63G:lML RE 

Id File: BID39O: :UP 
Title: 3/70 BNA 
Last Calibration: 920731 O9:37 

Operator ID: ARTURO 
Quant Time : 930527 14:26 
Injected at: 930527 13:40 

?32930: :F3 
GC/MS %2 

BTL# 2 

Last Qcal Time: 930527 11:41 

Page 2 of 3 

1 2 9  



a O T Q L  ION CHROHQTOGRQH 

File >e2930 35 .0 -500 .0  amu. 390 Q 4  4232 RF 112t381 2UL 39.63rj:lHL RE 
T I C  

1400 1600 1800 2000 I , , r , l , , , , I  , ' , I  l , ' , , l , , * & ~ ' , ' ,  

70080 

6500Q 

60000 

55000 

50000 

45000 

40808 

35000 

Data File: >B2930::D5 Quant Output File: "82930::F3 
Name: 390 A44232 RF112001 Instrument ID:  G U M S  #2 
Mise: 2UL 30.63G:lML RE B T L I  2 

Id File: BID390: :UP 
Title: 3/90 BNA 
Last Calibration: 920731 0Y:37 

Operator ID: ARTURO 
Quant Time : 930527 14:26 
Injected at: 930527 13:40 

Last Qcal Time: 930527 11:41 

Page 3 of 3 
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a E F E f i E N C E  STRNDRRD SPECTfiUH 
F i l e  >E1206 P h e n a n t h r e n e  S c a n  1149 
Bpk ISb 81384,  SU6 25.46 m i n .  

178 ' 100 

5 @ 0 0 j x F , i I t l J [  49 e0 129 169 0 

I I 
SRHPLE  SPECTRUM (BOCKGROUND SUBTRRCTED) 
File >B293B 390 R44232 RFll20 S f a n  973 
Bpk Q b  4061. SUP 23 .03  min. 

178 

I J 
SFItlPLE SPECTRUM (UNRLTERED) 
File >B293@ 390 R44232 RF1128 S c a n  973 
Bpk Rb 4061. 23.03 min. 

178 

Data File: > 8 2 9 3 0 : : 0 5  
Name: 390 A44232 RF112001 
Mise: 2UL 30.63G:lML RE 
Quant Time: 930527 14:26 
Injected at: 930527 13:40 
Last Qcal Time: 930527 11:41 

Compound No : 
Compound Name : 
Scan Number : 
Retent ion Time: 
Quant Ion 
A r e a  
Concentrat ion : 
q-value 

58 
Phenanthrene 
973 
23.03 min. 

12576 
178.0 

2.42 ng J 
94 

File >62930 177.7-178.7 

File >B2938 175.7-176.7  

File >B2930 178.7-179.7  

40! A 
I / '  

I ,  , . , 
23.0  

Quant Output File: 
Instrument ID: 

Quant ID File: 
Last Calibration: 

*62930::F3 
GC/MS #2 

8ID39U: :OP 
920731 OY:37 

BTL# 2 

13L 



a E F E R E N C E  STRNDRRD SFECTRUti 
File >B3206 Flnthracena Scan 1156 
6pk FJb 81440. SU6 2 5 . 5 9  m i t i .  

178 

""""jwr.a, / /  jJrO 0 

48 89 129 169 

rFile >I32930 398 R44232 RF1120 S c a n  973 
Bpk Rb 4061. SUB 23.03 m i n .  

178 

SRMPLE SPECTRUM (UNQLTERED) 
F i l e  >Be930 390 R44232 RF1120 
Bpk Fib 4061. 

4 0 0 4  

Data File: >82930::D5 
Name: 390 A44232 RF112001 
Misc: 2UL 30.63G:lML RE 
Quant Time: 930527 14:26 
Injected at: 930527 13:40 
Last Qcal Time: 930527 11:41 

Compound No : 59 
Compound Name : Anthracene 
Scan Number : 973 
Retention Time: 23.03 min. 
Quan t I on : 178.0 
Area 12576 
Concentration : 2.54 ng .( 
q-ua 1 ue : 94 

F i 1 e >e2938 177.7-176.7 

4003 200 n 
23.0  

F i 1 Q >Be930 175.7-176 -7 

F i l e  >I32936 178.7-179.7 

-4 

Quant Output File: 
Instrument ID:  

Quant ID File: 
Last Cal ibrat ion: 

"62930: :F3 
GC/hS #2 

BID390: :UP 
920731 U9:37 

BTL# 2 

132 



S R R P L E  SPECTRUR (BRCKGROUND SUBTRRCTED) 
Ti 1 e >52930 390 R44232 RF1120 Scan  1162 
Bpk R b  7 5 6 9 .  SUP 2 6 . 7 4  m i n .  

202 

I I 
S R H P L E  SPECTRUM <UNRLTERED> 

Bpk Rb 7569 .  26 .74  min.  

Data File: >8293O: : 0 5  
Name: 390 A44232 RF112001 
Mise: 2UL 30.63G:lML RE 
Quant Time: 930527 14:26  
Injected at: 930527 13:40 
Last Wcal Time: 930527 11:41 

Compound No : 62 
Compound Name : Fluoranthene 
Scan Number : 1162 
Retention Time: 26.74 min. 
Quan t I on : 202.0 
A r e a  20380 
Concentration : 3.97 ng J 
q-va lue : 86 

File >I32939 261 .7 -242 .7  

2 6 . 8  

File >B2930 199.7-200.7 

2 6 . 8  

F i l e  >BE930 3.00.7-101.7 

200J ,,-& 

2 6 . 8  

2 6 . 8  

Quant Output File: 
Instrument ID:  

9 3 2 9 3 0 :  :F3 
m x i s  #2 

ETLI 2 
Quant ID File: BID39U: :UP 

Last Calibration: 920731 O9:37 

F '  

133 



'File >Ell206 Pyrene Scan 1378 
6pk Rb 64672 .  SIJ6 27.34 k\itI. 

202 

4000j&, 150 ;,]2@4,, , , , I" 
e 

lee 2@@ 

tRHPLE SPECTRUM <BRCKGROUND SUBTRRCTED) 
F i  I C  >E2930 390 R44232 RF1120 Scan 1195 
Bpk Rb 6344. SUP 27.39 min. 

202 

I 
iRHPLE SPECTRUH (UNRLTERED) 
File >B2930 390 Q44232 HF1120 
Bpk Rb 6344. 27.39 mi n  

I 

Data File: >B2930::D5 
Name: 390 A44232 RF112001 
Misc: 2UL 30.63G:lML RE 
Quant Time: 930527 14:26 
Injected at: 930527 13:40 
Last Qcal Time: 9 3 0 5 2 7  11:41 

Compound No : 64 
Compound Name : Pyrene 
Scan Number : 1195 
Retention Time: 27.39 rnin. 
Quant Ion : 202.0 
Area 19433 
Concentrat ion : 3.99 ng J 
q-ua lue : 84 

F i l e  >B2930 281.7-202.7 

4 B j  _I /)- 
File >El2930 199.7-200.7 

F i  1 e >B2930 100.7-101 .? 

File i d 2 3 3 B  49.7-188.7 

Quant Output File: *B2930::F3 
Instrument ID: G W M S  #2 

Quant ID File: BI03YO::OP 
Last Calibration: 920731 09:37 

BTL# 2 

134 



@I E F- E RE N C E S T R NO R R D S F E C T R U tl 
F i l e  >Bl206 Benzo<a>anthrace Scan 1574 
6pk Fib 34768. SU6 33 . 78 Pi t-I . 

228 

lee 208 

' F i l e  >E32930 390 a44232 RF11.20 Scan 1388 
Bpk Rb 4233 .  3 1 . 1 7  min. 

2 4 0  
--\ 

100 

Data File: ,82930: : D 5  
Name: 390 A44232 RF112001 
Misc: 2UL 30.63G:lML RE 
Quant Time: 930527 14:26 
Injected at: 930527 13:40  
Last Qcal T i m e :  930527 11:41 

F i l e  >B2930 227.7-229.7 

- 
31 .2  

F i l e  >E32938 113.7-114.7 

I F i 1 e >B2938 228.7-229.7 

File >B243Q 2 2 5 . 7 - 2 2 6 . 7  

1-"" 
3 1 . 2  

Compound No : 68 
Compound Name : 5enZOCa)anthracene 
Scan Number : 1388 
Retention Time: 31.17 min. 
Quant Ion : 228.0 
A r e a  dV70 
Concentration : 1.73 ng 
q-ua lue : 83 \I 

Quant Output F i l e :  *B2930: :F3 
Instrument ID: GC/MS #2 

Quant ID F i l e :  BID39O::OP 
BTL# 2 

Last Calibration: 920731 0 9 : 3 7  

1 3 5  



REFERENCE STRNDRRD SFECTRUtl 
Fi 1 e >81206 Chrysene Scan 1581 
Bpk Fcb 4 1 4 7 2 .  SU6 33.31 min. 

228 
/ 

252 / ,I: 
I 
SRHPLE SFECTRUN CBRCKGROUND SUBTRRCTED) 
F i  le  >E12930 390 1244232 RF1120 Scan 1394 
Bpk Flb 2960 .  SUP 3 1 . 2 9  min. 

228 

SRHPLE SPECTRUN (UNRLTERED> 
I F i  le  >E32930 390 R44232 RF1120 Scan 1394 I 

I 31 .29  m i n .  I B p k  504'. 43 

Data File: >82Y30::D5 
Name: 390 A44232 RF112001 
Misc: 2UL 30.63G:lML RE 
Quant Time: 930527 14:26 
Injected at: 930527 13:40 
Last 4cal Time: 930527 11:41 

Compound No : 69 
Compound Name : Chrysene 
Scan Number : 1394 
Retention T i m e :  31.29 min. 
Quant Ion : 228.0 
Area 8103 
Concentration : 2.14 ng ,/ 
q-ua lue : 9 2  

F i l e  >82930 2 2 7 . 7 - 2 2 8 . 7  

F i l e  >I32930 113 .7 -114 .7  1 

1 File >B2938 228 .7 -229 .7  

4 0 j A  
File >%2930 225 .7 -226 .7  

Quant Output F i l e :  *B2930::F3 
Instrument ID: GC/MS P2 

Uuant ID F i l e :  BID39U::OP 
Last Calibration: 920731 09:37 

BTLB 2 



e E F E R E N C E  STQNOFIRD SFECTRUfl 
File >Bl2d6 bisC2-Ethylhaxyl Scan 1603 
6pk iltj 82352. SU6 34 .35  rl i ir i .  

149 '"""j&;, 113 I;<;, , , , I ,;5 rOO 
0 

188 200  
- -- 

SFIHPLE SPECTRUM CBFICKGROUNO SUBTRQCTEO) 
File >Be930 390 FI44232 RF1128 Scan 1425  
Bpk Rb 1506 .  SUB 31.90 min. 

I 1 4 9  I 

SRflPLE SPECTRUM (UNRLTERED) 
F i l e  >I32930 390 I744232 RF1120 Scan 1425  
Bpk #b 2585. 31.90 min. 

4 3  

F i l e  >E2938 148.7-149.7 

F i  le >I32930 149.7-150.7 

Fi le >Be930 1 6 6  .?-167.7 

Data File: >B2930: :D5 Quant Output File: *62930::F3 
Name: 390 A44232 RF1121301 Instrument ID: GC/MS #2 
Misc: 2UL 30.63G:lML RE BTL# 2 
Quant Time: 930527 14:26 Uuant ID File: BID39O: :OP 
Injected at: 930527 13:40 Last Calibration: 9213731 09:37 
Last Qcal Time: 930527 11:41 

Compound No : 
Compound Name : 
Scan Number : 
Retent ion Time: 
Quant Ion 
A r e a  
Concent rat ion : 
q-va lue 

7 0  
bisC2-Ethylhexy1)phthalate 
1425 

149. 0 
31.90 min. 

4696 
1.38 ng 

98 



‘ F i l e  >B1206 B e n z o ( b > f l u o r a n t  Scan 1745 
6pk Rb 17240.  sue 37.13 rrtin. 

252 

I 
I J 
SRHPLE SPECTRUM (BRCKGROUND SUPTRRCTED) 
F i l e  >E2930 390 R44232 RFll20 Scan 1549  
Bpk Flb 2266. SLIP 34 .34  min.  

252 

SRMPLE SPECTRUH <UNRLTERED) r Epk Flb 2693 .  
File >e2930 390 R44232 R f l 1 2 0  Scan  1549  

3 4 . 3 4  m i n .  
43  1 

/ F i l e  >812938 251.7-252.7  

JJ>> 34 .4  

F i l e  >62930  252 .7 -253 .7  

&Jw/-> 
34 .4  

F i l e  >Be930 249.7-250.7  

1 
34 .4  

F i  le >%2930 125.7-126.7  F-1 Ja 3 4 . 4  

F i l e  >62930  124 .7 -125 .7  

~ 34.4  

Rata F i l e :  >B2930::D5 Quant Output File: *82930::F3 
Name: 390 A44232 RF11’2001 Instrument ID: GC/MS #2 
M i s c :  2UL 30.63G:lML RE BTL# 2 
Quant T i m e :  930527 14:26 Quant ID File: BIO39O: :UP 
Injected at: 930527  13:40 Last Calibration: 920731 0 9 : 3 7  
Last Qcal T i m e :  930527 11:41 

Compound No : 
Cornpound N a m e  : 
Scan Number : 
Retent ion T i m e :  
Quan t I on 
Area 
Concentrat ion : 
q-ualue 

73 
Benzo(b)fluoranthene 
1549 

252.0 
34.34 min. 

13778 

d 3.45 ng 
94 

138  



EFERENCE STQNDFIRD SPECTRUN 
F i l e  >51206 5enzoC k ) f  luorant Sc?: 1750 
6gk n̂ b i9636. Si16 3 7 . ~ ~  r i in .  

252 

I I , ,  I I I ] I I ,  

288 

;RtlPLE SPECTRUM (ERCKGROUND SUETRRCTED) 
File >Be930 390 R44232 RF1120 Scan 1 5 4 9  
R p k  Rb 2266. SUR 3 4 . 3 4  min. 

252 

J 
SQHFLE SPECTRUM (UNRLTERED) 

10B 2@0 

Data Fila: > 6 2 9 3 0 : : 0 5  
N a m e :  3 9 0  A44232 R F 1 1 2 0 0 1  
Misc: 2UL 3U.63G:lML RE 
Quant Time:  9 3 0 5 2 7  14:26 
Injected a t :  9 3 0 5 2 7  1 3 : 4 0  
Last Qcal Time: 9 3 0 5 2 7  1 1 : 4 1  

F i l e  >02930 251.7-252.7 

3 4 . 4  

F i l e  )E2330 252.7-253.7 

3 4 . 4  

File >B2930 249.7-258.7 

--_I 

f i le >62935 125.7-126 .? 

34.4 

F i le >52930 124 .7 -125  .? 

Quant Output F i l e :  ^ B D 3 0 :  : F 3  
Instrument ID: G U M S  #2 

Quant ID File: BID3YO:  :OP 
BTL# 2 

Last Calibration: 9 2 0 7 3 1  O9:37 

Compound No : 74 
Compound Name : 6enzoCk)fluoranthene 
Scan Number : 1’549 
Retention Time: 34.34 m i n .  
Quan t I on : 2 5 2 . 0  
Area 13778 
Concentration : 3.98 ng J 

q-ua lue : 9 4  

139 



REfEREHCE STRNDRRD SPECTRUf l  
file >Bl2B6 Benzo(a)pyrene Scan 1803 
6 p k  Fib 2.2727. SGF 3 8 . 2 6  mirs. 

252 

SRflPLE SPECTRUfl (BRCKGROUND SUBTROCTED) 
F i l e  >e2930 358 R44232 RF1120 Scan 1593 
Bpk Flb 2246.  sue 35 .20  m i n .  

SRflPLE SPECTRUM (UNRLTERED) 
F i l e  >82930 390 R44232 RF1120 Scan 1553 
Epk Rb 4515. 3 5 . 2 0  m i n .  

4 3  

Data File: ,82930: : 0 5  
Name: 390 A44232 RF112001 
Misc: 2UL 30.63G:lML HE 
Quant Time: 930527 1 4 : 2 6  
injected at: 9 3 0 5 2 7  13:40  
Last Qcal Time: 930527 11:41 

Compound No : 75 
Compound Name : Benzo (a >pyrene 
Scan Number : 1593 
Retention Time: 35.20 min. 
Quant Ion : 252.0 
Area 6876  
Concentrat ion : 2.00 ng 1/ 
q-va lue : 88 

F i 1 e >829 30 2 5 1 . 7 - 2 5 2 . 7  

~ 

3 5 . 2  

f i le >62930 2 4 9 . 7 - 2 5 0 . 7  

3 g . 2  

F i l e  >B2930 252 .7 -253 .7  

35.2 - 
F i  le >B2930 I 2 5  . 7 - l 2 6 . 7  

JcIss1== 35 .2  

File >Re938 1 2 4 . 7 - 1 2 5 . 7  

Quant Uutput File: 
Instrument ID:  

Quant ID File: 
Last C a l  ibrat i o n :  

*8293O: :F3 
G W M S  #2 

BID390: :UP 
BTLC  2 

9 2 0 7 3 1  0 9 : 3 7  

140 



EFERENCE S T Q N D Q R D  SPECTRUN 
File >BIZ06 Indeno(l,2,3-cd> Scan 2073 
Epk Fib 3615. SUE 43.63 rtllt-1. 

276 

I I 
iFlMPLE SPECTRUM (BRCKGRDUND SURTRRCTED) 
File >B293@ 390 I744232 RF1120 Scan 1769 
Bpk Flb 950. S?IB 38.66 min. 

J 
SRNPLE SPECTRUU (UNGLTERED) 
File >Be930 390 I744232 RF1120 Scan 1769 
Bpk I7b 2519. 38.66 min. 

4 3  

Data File: >8293O: : D 5  
Name: 390 A44232 RF112001 
Misc: 2UL 30.63G:lML RE 
Quant T i m e :  930527 14:26 
Injected at: 930527 13:40 
Last Qcal Time: 930527 11:41 

F i  l e  >B2938 275.7-276.7 

File >e2930 137.7-138.7 

File >B2930 276.7-277.7 

'"Jhn_ 

Quant Output File: 
Instrument ID: 

"B293JO::F3 
GC/MS #2 

BTL# 2 
W a n t  ID File: BID390::OP 

Last Calibration: 920731 09:37 

Compound No : 76 
Compound Name : Indeno (1,2,3-cd Ipyrene 
Scan Number : 1769 
Retention Time: 38.66 min. 
Quan t I on : 276.0 
A r e a  4642 
Concent rat ion : 1.46 ng 
q-va lue : 81 \I 

14i 



REFERENCE STRNOQRD SPECTRUn 
File >B1206 Benzo<g h,i>pery Scan 2150 
6pk Rb 4 1 5 7 .  SUb 4 5 . 8 6  Gin .  

e 

39 .64  m i n .  Bpk Flb 7 5 3 .  SUB 
276 

276 I 4004 

I I 
SRflPLE SPECTRUM <UNRLTEREO> 

390 R44232 Rf1120 
Bpk Flb 3141. 39.64 min. 

I 

F i l e  >E2930 2 7 5 . 7 - 2 7 6 . 7  

3 9 . 6  

f i le  >E2938 1 3 7 . 7 - 1 3 8 . 7  

35, .6  

f i 1 e >E2930 276 .7 -277 .7  

L 

Data File: >B2930: :D5 Quant Output File: ^B2930::F3 
Name: 390 A44232 RF112ZOUl Instrument ID :  GC/MS 82 
Misc: 2UL 30.63G:lML RE BTL# 2 
Quant Time: 930527 14:26 Quant ID File: EIU390: :OP 
Injected at: 930527 13:40 Last Calibration: 920731 0 9 : 3 7  
Last Qcal Time: 930527 11:41 

Compound No : 78 
Compound Name : Benzo(g,h,i)perylene 
Scan Number : 1819 
Retention Time: 39.64 min. 
Quant Ion : 276.0 
A r e a  3742 
Concent rat ion : 1.15 ng 
q-ualue : 65 

1 4 2  



LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

e b  Job Name:LOCKHEED - TAD 

Lab Code:- Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.02 (G/L) G 

Level : (low/med) LOW 

% Moisture: 13 decanted: (Y/N) N 

Concentrated Extract Volume: 1000.00 

Injection Volume: 2.00 (UL) 

GPC Cleanup: (Y/N) Y pH: 0.0 

CAS NO. COMPOUND 

Contract:- 

SAS No. : 

CUSTOMER SAMPLE NO. 

I RF112002 I 
SDG No.:RF112002 

Lab Sample ID:A44231 

Lab File ID: B2929 

Date Received: 5/13/93 

Date Extracted: 5/20/93 

(uL) Date Analyzed: 5/27/93 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

I 

0' 

1.00 

Q 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

143 
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LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

a b  Job Name:LOCKHEED - TAD 

Lab Code:LAS Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.02 (G/L) G 

Level : (low/med) LOW 

% Moisture: 13 decanted: (Y/N) N 

Concentrated Extract Volume: 1000.00 

Injection Volume: 2.00 (UL) 

GPC Cleanup: (Y/N) Y pH: 0.0 

CAS NO. COMPOUND 

CUSTOMER SAMPLE NO. 

I RF112002 I Contract:- 

SAS No. : SDG No.:RF112002 

Lab Sample ID:A44231 

Lab File ID: B2929 

Date Received: 5/13/93 

Date Extracted: 5/20/93 

(uL) Date Analyzed: 5/27/93 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

1900. 
1900. 
770 - 
770 I 
770. 
770. 
770. 
1900. 
1900. 
770. 
770. 
770. 
1900. 

88. 
770. 
770. 
770. 
150. 
150. 
770. 
770. 
69. 
81 - 
770. 
770. 

69  - 
66. 
68. 
50. 
770. 
44. 

U 
U 
U 
U 
U 
U 
U 
U 
IJ - 
U 
u 
U 
U 

J 
U 
U 
U 

J 
J 

U 
U 

J 
J - 

U 
U 

J - 
J 
T 

J 

T 

u 
J 

(1) - Cannot be seperated from Diphenylamine 

FORM I - CLP SV-2 
1 4 4  

3/90 



LOCKHEED ANALYTICAL LABORATORY 

TENTATIVELY IDENTIFIED COMPOUNDS 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I ~~ I 

Lab Job Name:LOCKHEED - TAD 
Lab Code:- Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.02 (g/ml) G 

Level : (low/med) LOW 

% Moisture: 13 decanted: (Y/N) 

- Contract : 

SAS No. : 

N16 

Concentrated Extract Volume: 1000.00 

CUSTOMER SAMPLE NO. 

I RF112002 I 
SDG No.:RF112002 

Lab Sample ID:A44231 

Lab File ID: B2929 

Date Received: 5/13/93 

Date Extracted: 5/20/93 

Date Analyzed: 5/27/93 

1.00 Injection Volume: 2.00 (UL) Dilution Factor: 

GPC Cleanup: (Y/N) Y pH: 0.0 

Number TICS Found: 0 

CAS NUMBER 

8. 
9. 
10 
4 4  
11. 
1 -  
IC.. 
13. 
14. 
15. 
16. .- I/. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

I I 

I I 

I I 
I I 

1 -  I 

I I  

I I  

I I  
I-- I 

I I 
FORM I - CLP SV-TIC 

Q 

3’El 5 



GIUANT RiiPOKT' Page 1 

OGtput File: ^82929: :F3 
Data File: > 8 2 9 2 9 :  : 0 5  
Name: 390 A 4 4 2 3 1  H F l l 2 0 0 2  
Misc: 2UL 30.02G:lML RE 

ID File: BID340::UP 
Title: 3/90 BNA 
Last Calibration: Y Z 0 7 3 1  0 9 : 3 7  

&ant Rev: 7 W a n t  Time: 9JU527 13:28 
Injected at: VJ05.27 12:42 

Dilution Factor: 1. u u u u 0  
Instrument ID: G U M S  #2 

B l L I  1 

Last Ucal Date: 93U527 11:41/ 

1 7 )  *Naphthalene-d8 
18 Nit robenzene-d5 
31) *Acenaphthene-d10 
36) 2-Fluorobiphenyl 
3 7 )  2,4,6-Tribromophenol 
.@ Dimethylphthalate 

*Phenan t hrene-d 1 0  
5-8) Phenanthrene 
62) Fluoranthene 
6 3 )  *Chrysene-d12 
64) Pyrene 
6 3 )  Terphenyl-d14 
68) Benzo(a)anthracena 
6 Y  1 Ghrysene 
71) ZPerylene-dl2 
73) Benzo(b)f luoranthene 
74) Benzo(k)Tluoranthene 
75 1 Benro (alpyrene 
776) IndenoC1,2,3-~dIpyrene 
7 8 )  BenroCg,h,i)perylene 

Cornpound H . T .  Q ion 

1) *1,4-Uichlorobenzene-d4 9.24 152.0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ----- ----- - 

2 )  2-Fluoropheno 1 6.01 112.0 
3 1  2-Chlorophenol-d4 8.81 132.0 

1 0  3 1,2-Dich lorobenzene-d4 9.79 152.13 
1 5 )  N-Ni troso-di-n-propylamine 1 0 . 9 9 .  70.0 

4 )  Phenol-d5 8.87 9Y.0 

13.04 136.0 
1 u . 9 9  8 2 . 0  
15.47 164.0 
16.55 122.0 
20.98 330.0 

/J.ar/ ;El. 49 .163. U 
22.Y7 188.U 
2 3 . 0 3  178.0 

v 26.74 2 0 2 . 0  
31.22 2 4 0 . 0  

28.15 244 .0  
v 31.18 2 2 8 . 0  
t 31.28 2 2 8 . 0  
35.34 264.0 

v34.34 252.0 
~ 3 4 . 4 0  252.0 
3 5 . 1 8  252.0 

~ 3 8 . 6 4  276.0 
J 39.60 276. 0 

~ 2 7 . 3 6  202.0 

Area 
------- - 

6 9 2 6 7 d  
3u1509 
2 6 5 9 3 9  
369986 

9386 
294U8 

235641J 
222614 

9 8 / 4 7 /  
3u72u3 
114766 
21798 

15071UI/ 
10864 
179416 

16568 
323349 
6257M 
6862 

110713 d 
5 Y  i5M 
4867M 
4986 
3381 
3 U 3 1  

1 2 2 1 V l J  

25 
Conc Units 

81.76 n4 82 85 
4 U . U U  ng 8 9  
83.71 nqf4 si4 
153.53 ti989 9 3  

5 . k3  "+,,/a. 46 
4U.UU ng 98 
2.29 nq 76 P&YB 
3.84 ng j 2 8  8 5  

4U.UU ng 94 
3.Y6 ng 132 84 

104.19 ng 104 91 
1.80 "9 do v1 
2.11 n g  70 91 

40.UU ng 57 
1.80 ng 60 88 
1.71 ng 57 8 8  
1.77 nqgp 4 U  

-38 
1.30 ng 43 76 

4 0  1.14 ng 

* Compound is ISTD 

1 4 6  



a O T 6 2 L  I OH CHROnt4TOGRntl 
File >B2929 35.0-5063.0 amu. 390 6244231 RFll2002 2UL 3@.0281lnL RE 

T I C  . _ _  
100 ~ 200 300 400 500 600 700 

1 1  4 ,  I I $ 1 1  1 I I ,  ‘U,, 1 1 1 1 1 ,  I ,, , , I , ,  , , I , ,  , , I , ,  , , ( ,  , , , ,, -1,. , , I , ,  , , I  ,, , (  
I 

65000 

6894rB 

55800 

50000 

45090 

35000 

38000 

25000 

20000 

15000 

10000 

5000 

J+ 
4 -0 

I 

- l L  
,0 6.0 7.0 81.0 

Data File: >B2Y29::D5 Quant Uutput File: ^82929::F3 
Name: 390 A44231 RF112002 Instrument ID: GC/MS #2 
Misc: 2UL 30.02G:lML RE BTL# 1 

Id File: BID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731 0 9 : 3 7  

Operator ID: ARTURU 
Quant Time : 930527 13:28 
Injected at: 930527 12:42 

Last Qcal Time: 930527 11:41 

Fage 1 of 3 

147 



I ON CHROtlFiTOGRRtl 
F i l e  >B2929 35.0-588.9 amu. 390 a44231 RF112802 2UL 30.026;lnL R E  

T I C  

Data File: >B2929: :D5 
Name: 390 A44231 RF112002 
Misc:  2UL 30.02G:lML RE 

Id File: BID39O::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 

Operator ID: ARTURO 
Quant Time : 930527 13:28 
Injected at: 930527 12:42 

Page 2 of 3 

Quant Output File: "82929::F3 
Instrument ID: GC/MS #2 

BTL# 1 

Last Qcal Time: 930527 11:41 

1 4 8  



@TO'TQL ION CHROBRTOGRCIH . 48k368 

35000 

30080 

25080 

20000 

15000 

10B00 

5008 

D a t a  F i l e :  >B2929::D5 Quant Output f i l e :  "82929::F3 
Name: 390 A44231 RF112002 Instrument ID: GC/MS 412 
Misc: 2UL 30.02G:lML RE BTLI 1 

Id File: BID390::UP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 Last Qcal Time: 930527 11:41 

Operator ID: ARTURO 
Quant Time : 930527 13:28 
Injected at: 930527 1 2 : 4 2  

P a g e  3 of 3 



'OTFtL ION CHRONQTOORQfl  
File >B2929 35.8-508.8  amu. 390 F54 4231 RFH.2002 2lJL 30.82GiltlL RE 

TIC 

4 

1200 1600 2000 
1 ,  , , l , , , l , , , l , , r l r r , l , l , l , ,  I I , * , I , , , I ,  

a00 480 

a 

rL 
r - I l ' l ~ l ' l ~ l ' i ' l ' i ' l ' l ' i '  

1 2  16 20 24 28 32 36 40 44 

Data File: >B2929::D5 Quant Output File: *B2929::F3 
Name: 390 A44231 RF112002 Instrument ID: GC/MS #2 
M i s c :  2UL 30.02G:lML RE BTL# 1 

Id File: BID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 

Operator IO: ARTURO 
Quant Time : 930527 13:28 
Injected at: 930527 12:42 

Last Glcal Time: 930527 11:41 

1 5 0  



REFERENCE STRNDRRO SPECTRUM 

I 178 

F i l e  >e1206 p h e n a n t h r e n e  Scan 1149 
6pk ilb a1304. SUB 25.46 niti. 

SFlfiPLE SPECTRUM (BRCKGROUND SUBTRFlCTED) 
File >82929 390  F144231 RF1120 Scan 973 
Bpk Flb 4019.  SUB 2 3 . 0 3  m i n .  

17% 

I 4007 

SRMPLE SPECTRUM (UNRLTEREO) 
F i f e  ,82929 390 R44231 RF1120 S c a n  973 
Bpk R b  4019. 23.03 m i n .  

178 

File >E32529 177.7-178.7  

Fi le >E2929 175.7-176.7 

Data File: ,62929: : 0 5  Quant Output File: *€32929::F3 
Name: 390 A44231 RF112002 instrument ID: GC/MS #2 
Plisc: 2UL 30.02G:lML RE BTL# 1 
Quant Time: 930527 13:28 Quant ID File: BI5390::OP 
Injected at: 930527 12:42 Last Calibration: 920731 09:37 
Last Qcal Time: 930527 11:41 

Compound No : 
Compound Name : 
Scan Number : 
Retent ion Time: 
Quant Ion 
Area 
Concentrat ion : 
q-ua lue 

58 
Phenanthrene 
973 
23.03 min. 
178.0 

10564 

P' 
2.29 ng J 

98 



REFERENCE STRNDARO SFECTRUR 
f i le 381206 Fluoranthene Scan 1342  
6pk Rb 63128. SU6 2 9 . 2 4  &in. 

202 

- F i l e  >Et2929 390  R44231  RF1120 S c a n  1162  
Bpk Fib 6589.  W B  26.74 e i n .  

202 

SRHPLE SPECTRUM (UNRLTERED) 
rFile >E2929 390 R44231 RF1120 Scan 1162- 
Bpk Rb 6589. 26.74 rain. 

202 -- I -,Flee 

Data File: >B2929::D5 
Name: 390 A44231 RF1120U2 
M i s c :  2UL 30.02G:lML RE 
Quant Time: 930527 13:28 
Injected at: 930527 12:42 
Last Qcal Time: 930527 11:41 

Compound No : 62 
Compound Name : Fluoranthene 
Scan Number : 1162 
Retention Time: 26.74 min. 
Quant Ion : 202.0 
Area 179V6 
Concentration : 3.84 ng J 
q-ua lue : 85 

F i l e  >B2929 201.7-262.7 

4 0 0 j A  26.8  

File >B2929 199.7-200.7 

r i r y r i r i ~  

26.8 

100j ,A, 
F i l e  >Et2929 100.7-101.7 I 

100i-J!!!L 26.8 

File 3132923 53.7-1BB.i 

Quant Output File: "B2929::F3 
Instrument ID: GC/MS #2 

Quant ID File: BI039U::OP 
Last Calibration: 920731 05':37 

BTL# 1 

P' 

1 5 2  



;RtlPLE SPECTRUM <BQCKGROUND SU%TRRCTED> 
File >B2929 390 R44231 RFll20 Scan 1195 
e p k  Rb  5513. SUB 27.38 min. 

I-100 
202 

SRMPLE SPECTRUM (UNRLTEREO) 
Fila >B2929 390 Q44231 RF1120 S c a n  1195 
B p k  Rb 5513. 27.38 win. 

202 
% 

t-100 ---. 
I 

Data File: ,82929: :D5 
Name: 390 A44231 HF112002 
Misc: 2UL 30.02G:lML RE 
Quant Time: 930527 13:28 
Injected at: 930527 12:42 
Last Qcal T i m e :  930'527 11:41 

Compound No : 
Compound Name : 
Scan Number : 
Retent ion Time: 
Quant Ion 
A r e a  
Concent rat ion : 
q-ua lue 

64 
Pyrene 
1195 

2 0 2 . 0  
27.38 min. 

16568 
3.96 ng 

84 3 

F i l e  >EZ929 281.7-202.7 

F i l e  >%2929 199.7-200.7 

F i 1 e >&2929 108.7-101.7 

Tile >b2929 93.7-186.7 

1 0 , j  - -A- 
Quant Output File: 

Instrument ID: 

Quant ID File: 
Last Calibration: 

*82929::F3 
G'C/flS #2 

BID3YU::OP 
920731 OY:37 

BTLB 1 

153 



REFERENCE STF(NDC7RO SPECTRUH 
File >%1206 BenzoLaca)anthraca S c a n  1574 
Bpk Flb 34768. aUB 33 .78 ni i n  . 

I 228 I 

F i 1 e >BE929 227 .7 -229  .? 

- _ _ _ _  ~~ 

SQHPLE S P E C T R U U  (BRCKGROUND S U B T R C I C T E D )  
F i l e  >82929 390 R44231 RF1120 S c s n  1393’ 
Bpk Rb 2206.  SUB 31.28 mfn. 

220 

1 1 
SWlPLE S F E C T R U N  ( U N R L T E R E D )  
F i  le >%2929 390 044231 RF1120 Scan 1393’ 

31.28 min. 
43 228 

F i 1 e >B2929 113 .7-114.7 

F i l e  >Be429 228.7-229.7 

F i  le >BE929 225.7-226.7 

Data File: >82929::D5 Quant Output File: ”82929::F3 
Name: 3 9 0  A44231 RF112002 Instrument ID: GC/MS #2 
Misc: 2 U l  30.02LG:lML RE BTL# 1 
Quant Time: 930527 13:28 Quant ID Fi 1s: BID390: :QP 
Injected at: 930527 1 2 : 4 2  Last Calibration: 920731 09:37 
Last Oca1  T ime:  930527 11:41 

Compound No : 68 
Compound Name : Eenzo(a1anthracene 
Scan Number : 1393 
Retention Time: 31.28 min. 
Quan t Ion : 228 .0  
Area 6862 
Concentration : 1.97 ng 
q-ua lue : 91 \I 
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F i l a  >B1206 Chrysene Scan 1581 
6pk Rb 4 1 4 7 2 .  SU6 33.91 rain. 

228 

Bpk Rb 2206 .  31 .28  & i n .  
43  228 

I J 
;RHPLE SPECTRUN < B R C K G R O U N D  SUBTRRCTED) 
F i l e  >Et2929 390 R44231 RFll20 Scan 1393 
Bpk Rb  2206.  sue 3 1 . 2 8  m i n .  

228 

Data File: >B2929::D5 
Name: 390 A44231 RF112U02 
Misc: 2UL 30.02G:lML RE 
Quant Time: 9 3 0 5 2 7  13:28 
Injected at: 930527 12:42 
Last Qcal Time: 930527 11:41 

Compound No : 69 
Compound Name : Chrysene 
Scan Number : 1393 
Retention Time: 31.28 min. 
Quant Ion : 228.0 
Area 6862 
Concentration : 2.11 ng 
q-ua  1 ue : v1 

J 

F i 1 e >82929 227 .7 -228 .7  

F i l e  >B2929 113.7-114.7 

F i l e  >62929 228 .7 -229 .7  

F i l e  >ti2929 225 . ? -226 .7  

Quant Output File: 
Instrument ID: 

Quant ID File: 
Last Calibration: 

“6292% :f3 
GC/MS 12  

BID390: :UP 
920731 09:37 

BTLV 1 
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L I 

36.4 

F i l e  >Pi1929 l 2 5 . 7 - F 6 7  

File >B2929 1 2 4 . 7 - 1 2 5 . 7  

;RfiPLE SPECTRUfl <GRCKGROUNO SUETRl2CTEO> 
F i l e  >B2929 390 H44231 RF1120 Scan 1549 
Bpk Rb 1819.  SUB 3 4 . 3 4  rnin. 

252 

I 
iFIfiPLE SPECTRUM CUNRLTERED) 
F i l e  >B2929 390 F(44231 RF1120 
Bpk Rb  1810. 3 4 . 3 4  min.  

252 4 3  
20007 ,A- 

Data F i l e :  >B292Y: :D5 
Name: 390 A44231 RF112002 
Misc: 2UL 30.02G:lML RE 
Quant Time: 930527 13:28 
Injected at: 930527 12:42 
Last Qcal Time: 930527 11:41 

F i l e  >B2929  251 . ? - 2 5 2 . 7  

0 L a  3 4 . 4  

F i  1 e >E2329  Z 5 2 . 7 - "  c 5 3 . 7  

JJV> 
3 4 . 4  

F i l e  > 8 2 9 2 9  249.7-250.7 

I 

CJZ $- '-- 
I '  

34.4 

Quant Output File: *82929::F3 
Instrument ID:  GC/MS #2 

Quant ID File: BID390: : i lP  
Last Calibration: 920731 0 9 : 3 7  

BTL# 1 

Compound No : 73 
Compound Name : Benzo(b1f Iuoranthene 
Scan Number : 1549 
Retention Time: 34.34 min. 
Quan t I on : 25'2.0 
Area 10797 

q-ua lue : 88 

1,Bo t-j ' 
Concentration : 3 3 9 - - 3 = 6  
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EFERENCE STFINORRD SPECTRUn 
File >B1206 Benzo<k>fluorant Scan 1750 

SUE  37.22 lllit-I. G p k  Rb 1 3 6 9 6 .  

yb 
252 

I 
SRMPLE SPECTRUN (BRCKGROUND SURTRRCTED) 
F i l e  >E32929 390 R44231 RFl128 S c a n  1549 
Bpk Rb 1810. SUP 34.34 min.  

I 252 I 

1 J 
SRMPLE SPECTRUM (UNRLTERED) 

R44231 RF1128  S c a n  1549 
Rpk R b  1810. 34.34 m i n .  

252 

Data File: >B2529: : 0 5  
Name: 390 A44231 RF13.2002 
Misc: 2UL 30.02G:lML RE 
Quant Time: 930527 1 3 : 2 8  
Injected at: 930527 1 2 : 4 2  
L a s t  Qcal Time: 930527 11:41 

File >82929 251.7-252.7 

d a  3 4 . 4  

file 182929 '252.7-253.7 

Ja 34.4 1 
File >e2929 249.7-258.7 1 

34.4 

Fi le >e2929 
-___----- 

J-? /"?, 3 4 . 4  

1 Fi le >E32929 124.7-125.7 

Quant Output File: "82929: :F3 
Instrument ID: GC/MS #2 

Quant ID F i l e :  BID3PO::UP 
Last Calibration: 920731 0 9 : 3 7  

BTL8 1 

Compound No : 74 
Compound Name : Ben+o(k)fluoranthene 
Scan Number : 1549 
Retention Time: 34.3-n. 34 .4d  
Quant Ion : 252.0 
Area 10797 
Concentration : 3&3--G I \7l  
q-ua lue : 88 
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F i l e  >B1206 Benzo<a>pyrene S c a n  1803' 
6pk Rb 12787.  SUE 38 .26  Bin.  

252 

SFlMPLE SPECTRUM (BRCKQROUND SUBTRRCTED) 
File >E32929 390 R44231 RF1120 Scan 1592 
Bpk R b  1605. SUB 35.18 min. 

252 

SRMPLE SPECTRUM (UNRLTERED) 
F i l e  >B2429 390 R44231  EF1120 Scan 1592 
Bpk Rb  4694. 35.18 m i n .  

43 

Data File: >82929::05 
Name: 390 A44231 RF112UU2 
Misc: 2UL 30.02E:lML RE 
Quant Time: 930527 13:28 
Injected at: 930527 12:42 
Last Qcal Time: 930527 11:41 

Compound No : 
Compound Name : 
Scan Number : 
Retent ion Time: 
Quant Ion 
Area 
Concentration : 
q-ua lue 

75 
BenzoCa I p y r ene  
1592 

252.0 
35.18 min. 

4986 
1-77 ng 

9 0  

File >B2929 251.7-252.7 

3 5 . 2  

Fils >e2923 249.7-258.7 

35.2 

F i l e  >E32929 252.7-253.7 

F i l e  >B2929 125.7-126.7 

File >82929 124.7-125.7 

35.2 

Quant Output File: 
I n s t rumen t I D : 

Quant ID File: 
Last Calibration: 

"B2!329::F3 
G W M S  #2 

810390: :OP 
920731 09:37 

BTL# 1 
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REFERENCE STRNORRD SPECTRUN 
File >&I206 Indena<l,2,3-cd) S c a n  2073 
6 p k  R b  $613. SUB 4 3 . 5 5  a t i n .  

276 

SRHPLE SPECTRUH (BRCKGROUND SUBTRRCTED) 
File >B2929 390 Q44231 RF1120 S c a n  1768 
Bpk Rb 739. 8VB 38.64 rain. 

276 

I 
SRMPLE SPECTRUH (UNRLTERED) 
Fi le >%2929 390 F144231 RF1120 Scan 1768 
Bpk Clb 2021. 38.64 m i n .  

4 3  

Data File: >B2929::05 
Name: 390 A44231 RF112UU2 
Misc: 2UL 30.02G:lML RE 
Quant Time: 930527 13:28 
Injected at: 930527 12:42 
Last Q c a l  Time: 930527 11:41 

File >I32929 275.7-276.7 

File >B2923 137.7-138.7 ----=-+ 
Fi le >Be929 276.7-277.7 

Quant Output File: '"B2929::F3 
Instrument ID:  G W M S  82  

Quant ID File: BID390::OP 
Last Calibration: 920731 09:37 

6TL# 1 

Compound No : 76 
Compound Name : Indeno(l,2,3-cd)pyrene 
Scan Number : 1768 
Retention Time: 38.64 min. 
Quan t I on : 276.0 
A r e a  3381 
Concentration : 1.30 n g  ,/ 
q-ua lue : 76 
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I 276 1 

SFIMPLE SPECTRUM (BFICKGROUND SUBTRFICTED) 
File >B2929 390 ~ 4 4 2 3 1  ~ ~ 1 1 2 8  Scan 1817 
Bpk Rb 591. 8?18 39.60 min. 

276 

I 1 

I I 
SFlMPLE SPECTRUM (UNRLTERED> 
r 
File >82?329 350 R44231 R F l l 2 0  Scan 1817 
Bpk Rb  2281. 39.60 m i n .  

55 

File >e2929 275.7-276.7 

F i le >I32925 137 .?-138.7 

F i l e  >B2929 276.7-277 .? 

Data File: >B2929::D5 Quant Output File: *82929::F3 
Name: 3 9 0  A44231 RF112002 Instrument ID: GC/MS $2 
M i s c :  2UL 30.02G:lML RE BTLI 1 
Quant Time: 930527 13:28 Quant ID File: BID39O: :OP 
Injected at: 930527 12:42 Last Calibration: 9 2 0 7 3 1  0 9 : 3 7  
Last Qcal Time: 930527 11:41 

Compound No : 78 
Compound Name : Benzo(g,h,i>perylene 
Scan Number : 1817 
Retention Time: 39.60 min. 
Quant Ion : 276.0 
Area 3031 
Concentrat ion : 1.14 ng ( V '  
q-ua lue : Y O  
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LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA 

------ ------ 
1.966 
1.671 
1.360 
1.484 
1.451 
1.344 
1.276 
2.229 
1.336 
1.089 
0.631 
0.648 
0.970 
0.220 
0.352 
0.623 
0.300 
0.329 
1.092 
0.466 
0.189 
0.312 
0.815 

@ Job Name:LOCKHEED - TAD 
Lab Code:LAS Case No. : SAS NO. : SDG No.:RF112002 

Instrument ID:GC/MS-B Calibration Date (s) : 5/22/93 5/22/93 

Contract:- 

----- ----- 
14.3 * 
14.6* 
-* r* 
-* 
13.6* 
-* 
17.91 -* 
36.0" 
=* 
-* 
2.6* 

7.1 * 
1.6 * 
8.2* 
-* 
3.6 * 
3.5 -1 
5.8* r* 

3.2* 

Calibration Times: 1542 1934 

LAB FILE ID: RRF20 =B2909 RRF50 =B2908 

~~~ 

0.535 
0.501 
0.539 
1.362 

Compounds with required minimum RR 

2.51 
2.9 * 

-* 
2.9 * 

RRF50 IRRFBO 

0.148 
1.810 
0.511 

------ ------ 
2.194 
1.884 
1.508 
1.538 
1.584 
1.492 
1.390 
2.464 

4.51 
3.3 * 
2.9 * 

I 

------ ------ 
2.040 
1.749 
1.420 
1.465 
1.489 
1.392 
1.309 
2.304 

1.490 1.389 
1.341 1.199 
0.726 0.687 

1- and maximum 

RRF120 

2.148 
1.800 
1.422 
1.500 
1.575 
1.458 
1.404 
2.524 
1.462 
1.308 
0.727 
0.643 
0.975 
0.220 
0.337 
0.630 
0.293 
0.316 
1.098 
0.464 
0.184 
0.307 
0.792 
0.536 
0.504 
0.534 
1.378 
0.701 
1.559 
2.228 
0.382 
0.305 
1.330 
0.269 
0.152 
1.813 
0.514 

RSD va 

------ ------ 

All-other compounds must meet a minimum RRF of 0.010. 

RRF16O 

1.955 
1.665 
1.335 
1.422 
1.463 
1.342 
1.300 
2.320 
1.325 
1.200 
0.675 
0.636 
0.960 
0.224 
0.333 
0.626 
0.293 
0.311 
1.082 
0.462 
0.183 
0.290 
0.768 
0.554 

------ ------ 

0.511 
0.533 
1.400 
0.701 
1.590 
2.229 
0.429 
0.319 
1.325 
0.269 
0.150 
1.820 
0.531 

ues . 

FORM VI CLP - SV-1 3/90 



LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA 

Diethylphthalate I 1.823 
4-Chlorophenyl-phenyletherk 0.855 
Fluorene * 1.693 
4-Nitroaniline 0.384 
4,6-Dinitro-2-methylphenol 0.190 
N-Nitrosodiphenylamine (1) 0.586 
4-Bromophenyl-phenylether * 0.352 
Hexachlorobenzene * 0.517 
Pentachlorophenol * 0.239 
Phenanthrene * 1.318 
Anthracene * 1.255 
Carbazole 1.376 
Di-n-butylph thalat e I 1.880 
uoranthene * 1.393 
rene * 1.924 

0.698 I 0.407 Butylbenzylph thalate 
3,3’-Dichlorobenzidine 
Benzo (a) anthracene * 1.244 
Chrysene * 1.139 

0.856 
Di-n-octylph thalate I 1.141 bis(2-Ethylhexy1)phthalate 

Benzo (b) f luoranthene * 1.105 
Benzo (k) f 1 uoranthene * 1.117 
Benzo (a) pyrene * 1.027 
Indeno (1,2,3 - cd) py rene * 0.921 
Dibenz (a, h) anthracene * 0.917 
Benzo ( q ,  h, i) perylene * 0.865 

(8 Job Name:LOCKHEED - TAD 

Lab Code:LAS Case No. : SAS No. : SDG No.:RF112002 

Instrument ID:GC/MS-B Calibration Date (s) : 5/22/93 5/22/93 

Contract:- 

Calibration Times: 1542 1934 

LAB FILE ID: RRF20 =B2909 RRF50 =B2908 
RRF80 =B2910 RRF120=B2911 RRF160=B2912 

1.563 1.501 
0.700 0.666 
1.345 1.316 
0.292 0.264 
0.203 0.199 
0.586 0.578 
0.338 0.323 
0.474 0.455 
0.250 0.249 
1.243 1.214 
1.199 1.156 
0.952 0.868 
1.673 1.696 
1.259 1.252 
1.212 1.220 
0.625 0.627 
0.221 0.197 
1.107 1.080 
1.068 1.055 
0.882 0.877 
1.266 1.338 
1.101 1.120 
1.030 1.049 
0.998 1.025 
0.934 1.001 
0.903 0.953 
0.983 1.009 

I I I 

0.710 
1.418 
0.299 
0.207 
0.582 
0.333 
0.473 
0.258 
1.262 
1.205 

11.8 * 
m* 
16.3 

71 1.7 
3.6* 
-* 
6.9* 
3.1 * 
2.9 * 

0.456 
1.434 

1.128 
1.057 
0.878 
1.300 
1.216 
0.971 
1.019 
1.013 
0.937 
0.971 

0.948 
1.871 
1.375 
0.338 
1.293 
0.888 

5.8 * 
5.2 * 
1.9 71 
12.1 * 
-* 
10.3 * r* 
6.3: 

1.4 * 

0.687 
1.360 
0.280 
0.227 
0.592 
0.325 

------ ------ 
0.471 
1.451 
0.924 
1.755 
1.281 
0.331 
1.189 
0.851 

~~ 

0.464 
0.273 
1.257 
1.210 
0.766 
1.727 
1.305 
1.143 
0.618 
0.189 

I ----- ----- 
2.0 * 
1.6 * 
7.6* 
-* 
-* 
12.41 
20.6* 
-* -, 

1.099 
1.035 
0.902 
1.390 
1.387 
0.865 
1.034 
1.027 
0.959 
1.019 

0.469 
1.433 
0.866 
1.887 
1.344 
Oi364 
1.319 
0.897 

RRF16O 

1.503 
0.644 
1.377 
0.273 
0.217 
0.566 
0.327 
0.455 
0.281 
1.277 
1.206 
0.706 
1.821 
1.292 
1.168 
0.623 . . _ ~ _  
0.176 .. . . h  I. IIU 
0.988 
0.873 
1.366 
1.368 
0.796 _ _  _ _  
1.012 
1.182 
0.951 
0.979 

0.473 
1.436 
0.855 
1.724 
1.343 .~ ~ 

0.352 
1.238 
0.866 

11) Cannot be seperated from b ~ ~ ~ ’  
* Compounds with required minimum RRF and maximum %RSD values. 
All other compounds must meet a minimum RRF of 0.010. 

% 
RRF I RSD I 

FORM VI CLP - SV-2 3/90 



Initial Calibration Data 
tisC Compounds 

Case No: Instrument ID: 

Mrniias w for PCC I S  0.01 i*a\imum Y RSO for CCC 15 20.5% 

Laboratory ID: )E2909 )E2903 )82910 )E2911 )ti2912 
RF RF RF fu E -  - 

i h p o u n d  20.00 50.00 80.00 120.00 160.00 RET RF X RSD CCC SKC _ _ _ _ _ _ _  -__ -^ - -  --_---- ------- _ -_____  -_ 
2-F I uorophensl .?6902 1.37294 1.37539 1.34378 1.34271 
2-Chlorophenol-d4 ,75553 1.3:876 1.29285 1.31936 1.23759 
Phenol -d5 1.35973 1.93189 1.87110 1.88719 1.72430 
Phenol 1.49076 2.19433 2.04037 2.14751 1,95456 
b IS (2-Ch l o r  ce! h y  1 )et her 1.25937 1.88432 1.74928 1.79980 1.66485 
2-Ch 10r0phtr: I 1.11437 1.50783 1.42050 1.42222 1.33506 
1 ,3 - D i c h 1 o r c k r ,  z e ne 1.49640 1.53820 1.46418 1.49986 1.42202 
1,4-Dichlorctenzene 1.14451 1.5E357 1.48892 1.57487 1.46294 
1 2-Di ch I oreLenzene-d4 .65885 ,34407 .e8755 .8?653 .86582 

Dichlorcbenzene 1.03501 1.49214 1.39156 1.45806 1.34220 
.97855 1.365?1 1.30926 1,40419 1,29951 
1.53385 2.46388 2.30441 2.52438 2.32016 

* A- ethylphenal 
2,2'-oxybis(l-ch:oroprapane 1 
4-Methylphencl 
N-Ni t roso-d; -n-propyl as1 re 
Hexach1oroet:ane 
Nit robenzene-d5 
Nitrobenzene 
I sophorone 
2-Ni trophenoi 
2,4-Dime t hylpheno I 
b is (2-Ch lorce t hoxy )me t hane 
2,4-Dich loro~heno 1 
1,2,4-Tr ichlorobenzene 
Naphthalene 
4-Chloroani 1 ine 
Hexach 1orobu:ad i ene 
4-Ch loro-3-fie!hylpheno 1 
2 -Me thy 1 nap kf : i- a 1 e ne 
Hexachlorocy iopentadiene 
2,4,6-Tr ich I zropheno I 

,47853 .47i3a30 .45583 ,46867 .47251 
,69275 .65392 ,61942 ,64276 ,63561 
1.90975 .963P2 .94260 .97483 ,95960 
.22629 ,22011 .20806 ,22044 ,22441 
.39221 .36053 ,33681 ,33719 ,33319 
.62780 .62415 ,60582 .63044 .62625 
,34267 ,28334 ,28174 ,29315 .29252 
.3919? .32024 .30533 ,31582 '31097 
1.14844 1.04706 1.03741 1.09948 1,08225 
.49097 .fit546 ,44576 .46415 .46246 
.20347 '1E-42 .18599 .I8426 ,18275 
,33657 .32;99 ,30317 ,30699 ,25968 

______-  -__..--- --- ---- 
-650 1.28077 13.660 * 
.950 1.18882 20.624 * @ 
.?57 1.75524 13.365 * 
,360 1.96551 14.313 * 
.947 1.67146 14.581 * 
.955 1.35000 11.050 * 
.?87 1.4E425 2.922 f 

1.005 1.45896 12.350 * 
1.058 .85056 13.041 * 
1.062 1.34379 13.554 * 
1.135 1.27624 13.543 f 

!.l?O 2.22933 17.938 f f  

1.01290 1.49347 1.38945 1.45173 1.32516 1.185 1.33594 14.352 * 
.39555 1.34:01 1.13930 1.30792 1.19982 1.164 1.09872 36.067 *@ 
,34225 ,72556 .68719 .72559 ,67549 1.159 ,63141 25.853 f @ 

1.962 f 

4.200 * 
2.577 * 
3.231 * 
7.093 * 
1.576 f 

8.175 * 
0.859 * 
3.639 f 

3.477 x i  

4.422 *f 

5.793 * 
,87878 ,84075 .79732 .79184 .?6798 1.167 ,81533 5.413 f 

.51769 .5i533 .53803 .53578 .55418 .E58 ,53480 2.512 f *  

.51680 .49592 ,48200 ,50378 ,51085 ,884 ,50089 2.848 * 

.843 -47072 

.845 ,64819 
,905 .97014 

.356 .35199 

.969 .62289 

.984 -29962 
,994 ,32887 
1.004 1.09273 
1.033 ,46576 
1.056 .18918 
2.167 ,31168 

.9n m a 6  

RF - Response Factor (Subscript is amount in ng) 

- Average Relative Retention Time (RT Std/RT 15td) 

- Average Response Factor 

XRSD - Percent Relative Standard Deviation 
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Initial Calibration 3 a t a  
EL Compounds 

- 
tliniiwm RF for SPCC I S  0 . 0 1  f lar :wn Y RSO for CCC is 20.5% 

Laboratory IO: )E2509 )B291; )82910 )B251i ,132912 
RF RF RF RF - 

Compound 20.011 5 0 . N  80.00 120.00 160.00 RRT RF % RSD CCC SPCC 

2,4,5-Tr ichlorophenol 
2-Ch loronaphthalene 
2-Fluorob iphenyl 
2 I 4,6-Tr i b r omopheno 1 
2 - N 1  troani 1 ine 
Dime t hy Iph tha late 
Acenapht hylene 
2,6-Dini t ro t o  luene 

naph t hene 

4-Ni trophenol 
Di benzo f uran 
2,4-D1nl trotoluene 
Diet hy 1 ph t ha 1 a t  e 
4-Ch lorophenyl -phenylether 
Fluorene 
4-Ni troanil ine 
4,6-D1n I t ro-2-me thy 1 pheno I 
N-Ni t rosod ipheny lamine (1) 
4-Bromophenyl -phenyl et her 
Hex ac h 1 or oben z e n e 
Pent ach lor opheno 1 
Fhenanthrene 
An t h r acene 
Car baz o 1 e 
01-n-bu t ylphthala t e 
Fluor ant hene 
Pyrene 
Te rpheny I -d14 

,58361 .53C54 .50572 .533ii7 .53317 
1.33061 1.35ii55 1.31079 1.37751 1.40042 
1.471113 1.48i.75 1.43409 1.43298 1.43567 

,26027 .345:7 ,3383? .3642? .35243 
,67428 .685:5 .63964 .701116 .70062 

1.52985 1.57:-5 1.51021 1.559% 1.59018 
2.30390 2.157;2 2.12470 2.22?63 2.22902 

,47169 .324t? .26252 .3O536 ,31922 
1.42801 1.35t;: 1.30866 1.33029 1.32464 

.I8414 .2!5:! .22138 .26943 .?6933 
,15115 .14i:1 ,13560 .15164 .14980 

1.89651 1.79if2 1.73041 1.81317 1.62045 
.51581 .5312 ,49066 ,51468 .53125 

1.82324 1.561-9 1.50143 1.52576 1.50321 
.8E464 ,69553 ,66607 ,68730 -64432 

1.69339 1 .3443 1.31632 1.35980 1.37667 
.38415 ,291'4 ,26350 .28@31 .27324 
.I9050 .20251 ,19891 .22052 ,21672 
.58649 ,58533 ,57775 .59200 .56568 
,35248 . 3 3 E l  .32325 .32532 .!2686 
.51660 .47367 .45507 ,46375 ,45526 
.23891 .25C4l .24851 .27?8? ,28113 

1.31787 1.24;54 .21431 1.25659 1.27743 
1.25492 1.199~5 ,15627 1.21039 1.26588 
1.37618 . F E Z 2  ,86782 .76t07 .70642 
1.88019 1.67344 .69556 1.72667 1.82081 
1.39252 1.25S84 1.25247 1.30452 1.29166 
1.92434 1.21180 1.22042 1.14330 1.16778 
1.03036 .921a8 .94768 .I36625 ,85482 

. 3 a z 4  . m 7 7  . v i 4 5  . 3 e x 5  ,42879 

.892 '53840 

.896 1.45102 
1.134 ,33170 

.935 .68020 
$977 1.55193 
,973 2.20904 
.983 ,35118 

1.005 ,34080 
1.005 1.34952 
1.019 .23186 
1.053 ,14736 
1.033 1.81041 
1.046 .51102 
1.096 1.58334 
1.097 ,71034 
1.050 1.41821 
1.107 ,29659 

.895 ,20703 

.901 ,58156 
-946 ,33325 

,905 1.36198 

.961 .dna? 
,989 . 2 w  

1.003 1.26183 
1.099 1.2053& 
1.036 ,93376 
1.102 l . iW34 
1.163 1.30000 

,878 1.33353 
,901  ,92416 

5.227 
2.877 
1.604 

12.401 
3.723 
2.057 
3.142 
5,607 

21.987 
3.488 

15.973 
4.554 
3.300 
2.964 
8.614 

11.736 
1b.959 
16.387 
6.972 
1.760 
3.670 
5.415 
6.890 
3.076 
2.912 
28.346 
4.995 
4.318 

24.880 
7.651 

t 

t 

** 
*t 

** 
t 

t 

** 

**  
*t 

t 

t 

fi 

It 

t 

f*  

tl 

*t 

* 
* 
t 

* 
i t  

i t  

:&I 
i 

RF - Response Factor (Subscript is anoun: in ng) 

- Average Relative Retent ion Time (RT Std/RT Istd) 

- Average Response Factor 

XRSD - Percent Relative Standard Deviation 

1 6 4  

CCC - Calibration Check Compounds ( * I  P C C  - Syjtew Performance Check Compounds is*) 



Initial Calibration Data 
Hsc Compounds 

ninlmum RF for SPCC is  0.01  tlaximum Z RSD for CCC is 20.5% 

Laboratory IO: )62909 )e2900 ,82910 )E2511 ,82912 

Compound 20.00 50.00 80.00 120.00 160.00 
RF RF RF RF RF 

------------------_---------_- ------- - - - - -_-  ____- - -  __----_ ------- 
b t  yibenzylpht ha l a  te .69825 .62470 ,62701 ,61768 .6234? 
3 , 3  ' -Dich lorobenz id ine .40705 .22075 ,19699 ,18932 . l 3 8 5  
&nzo (a )anthracene 1.24423 i .10718 1,08038 1.09983 1.10971 
fir ysene 1.13889 1.06801 1.05497 1.03516 ,38768 
bis(2-Et hylhexyl )phthalate .95570 ,88214 ,87736 -93195 ,87313 
D1-n-octyIph t ha late 1.14101 1.26598 1.33753 1.39024 1.36618 
Benzo( b) f luoran thene 1.10467 1.10101 1.11963 1.38694 1.36766 
8enzo (k) f luoranthene 1.11710 1.03000 1.04914 .96480 ,79553 
Eenio(a)pyrene 1.02721 .99756 1.02491 1.03367 1.01156 

eno( 1,2,3-cd)pyrene ,92076 ,93355 1,00060 1.02745 1.18205 
enz (a ,h )ant hracene .?171? .9G335 .953ti0 .95859 ,95079 

,86480 ,98263 1.00859 1.01874 .97862 
a 
Ernzo(g,h,i Iperylene 

- - 
RRJ RF 

----__- ---.._-- 
.958 -63823 

1.002 ,23799 
,998 1.52806 

1.003 1.05694 

.953 1.30019 

.9?2 1.21598 
,974  .971 j i  
,996 1. U1698 

1.095 1.01286 
1.098 .93658 
1 .123  ,97066 

1.021 m a 0 6  

RRT - Average Relative Retention Tiihe (RT Std/RT Istd) 

- Overage Response Factor 

L RSD CU: SPCC 

5.285 f f  

40.297 t i  

5.046 * 
5.207 * 
1.099 * *  
7.726 ff 

_ _ _ _ _ _ -  _-- ---- 

12.137 
13.908 * 

1.416 f 

10.327 f 

2.635 * 
6.343 f 

1 6 5  
k2SD - Percent Relative Standard Deviation 

CfC - Calibration Check. Cowpcunds ( 1 )  S P X  - System Performance Check Conpound5 ( * f )  
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QUANT REPORT Page 1 

Operator ID: MEL 
Output File: ^B?909: :F3 
Data File: >B290'3; :D5 
l4arne: 390 SSTDU'ZO 5/21 
M i s c :  2UL 

ID File: BID3BU::UP 
Title: 3/?U BKA 
Last Calibration: 920731 09:37 

Quent Rev: 7 Quant Time: 930523 15:23 
Injected at: 930522 16:41 

1. 00cIu0 Dilution Factor: 
Instrument ID: GC/MS #2 

BTL# 2 

Last Qcal Date: 930522 15:42 

Co rip u t-i d H . T .  S c a n #  Area 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - -  - - - - -  - - - - -  - - - - - - - -  

1 )  *1,4-Dichlorobenzene-d4 9.32 2 6 0  68471 

3 )  2-ChIorophenol-d4 8 . 8 5  239 25806 

7 7 '  - 2 )  2-Fluorophenol 6 . 0 7  1 0 4  ~ ~ 1 / 5  

4 )  Phenol-d5 8 .50  2 4 1  46551 
51 Phenol 8 . 9 4  2 4 3  5 1 0 3 7  
h 1 b is (2-Ch loroe t hy 1 let h e r  8.E1 237 43115 

l,f-Dichlorobenzene 9.19 256 51230 
9 ) 1,4-D i ch lorobenzene 9 .36  2 6 2  39183 

2-Ch 1 o ropheno 1 8.90 2 4 1  38151 

1 0 )  1,2-Dichlorobeniene-d4 9 . 8 6  286 22556 
1 1 )  1,2-Dichlorobenzene 9 . 9 0  28s 35434 

14) 4-Methylphenol 1 1 . 0 3  342 34677 
1 5 )  N-Ni t roso-d 1-n-propylamine 1 0 . 8 1  332 13542 
1 6 )  Hexachloroethane 1 0 . 8 1  3 3 2  1 1 7 1 7  
17) "Naphthaiene-d8 13.13 447 157981 
18 1 Nit robenzene-d5 11.u5 343 37799 

2 1 )  2 - N i  t ropheno 1 12.08 395 17875 

23  1 b i s i 2 - C h l o r u e t h o x y ) m e t h a n e  1 2 . 7 0  4'110 4 9 5 9 0  
2 4  ) 2 ., 4- D i c h 1 o r opheno 1 12.91 437 27068 
25 1 1 .,2,4-Tr ichlorobenzene 13.05 443 3n9c2 
2 6 )  Naphthalene 13.17 449 90716 
2 7 )  4-Chloroaniline 13.55 468 38782 
28 1 He x a c h  1 o r o bu t ad i ene  13.87 484 16072 
2 Y )  4-Chloro-3-methylphenol 15.33 557 26586 
3 0 1 2 -Me t h y 1 nap h t h a  1 en e 15.33 557 69415 
31) *Acenaphthene-d1U 15.56 7 2 0  65047 
3 2 )  H e x a c h l o r o c y c l o p e n t a d i e n e  16.U9 5'36 16837 

1 2  1 2-Me thy lpheno 1 10.57 321 33501 
13 1 52512 2 , 2  I - 0 x yb i s r: 1 -c h 1 o r o p r op a r-1 e 1 1 0 . 4 4  3 14 

1 3  1 Nitrobenzene 11.u9 345 54681 
2 0 )  Isophorone 11.86 3 8 4  79761 

2 2 1  2,,4-Dirnethylphenol 12.54 418 30981 

2,4,C-Tr 1 ch loropheno 1 16.39 6 1 1  168 0 3  
3 2,4,5--Trichlorophenol 16.55 61s 18981 

3 7 2 ,4,6 - T r i b r o mo p h e no 1 21.02 843 8465 

16.73 631 43276 3 5 )  2-Chloronaphthalene 
3 6 )  2-Fluorobiphenyl 16 .61  622 47843 

3 8 )  2-Nit roani 1 ine 17.32 657 21930 

'IJ) 

Conc Units q 
- - - - - - L -  __-__ - -  - - -  

40. 0 0  ng 9 7  
14.12 ng 90 

14. 06 ng 93 
13.59 ng 9 4  
13.37 ng 96 
14.73 ng 99  
19 .46  ng 94  
14 .45  ng 95 
13.96 ng 95 

14.08 nq Y 7  
1 2 . 4 5  ng '3 7 
13.59 ng 3 '3 
5.90 ng 9 8  
9.43 ng 8 9  

4 0 . O U  ng 84 

21.27 ng 7 u  
20.95 nq 95 
2 0 . 5 6  ng 9'2 
21.76 ng 9 5  
2 0 .  12 rig 4 u 
23.79 ng 93 
24.48 ntj 88 
20.94 ng Y5 
21.1U nq '3 7 

20.90 n s  543 
40.00 ng 9 2  
19.60 ng 92 
21.i15 ng 9 4  

11.29 ng 96 

13.87 ng 96  

2 0 . 0 2  ng 86 

21.48 ng 86 
2 0 . 9 1  ng i 12 0 

21.79 ng 56 
13.14 ng 
1'9.86 rig 1 7 i  ;: 
15.17 nq 97  
17 .68  ng 9 -' t 7  



1 3-N1 t r o a n i  1 i n e  e 1 Acenaphthcne 

I U  * L L  I 'J 1 L L O U ' 1  

18.61 7 2 3  1 5 3 4 1  
18.65 7 2 5  46444 

L U .  u 7  rig ; 7  

29 .04  n g  5 5  
21.06 n g  j d  c c  



QUllNT REPORT Page 2 

Operator I @ :  MEL 
Output F i l e :  *B25'09::F3 
Data File: >E329093 :D5 
Name: 390 SSTD020 5..'21 
Misc: 2UL 

IO File: BID330::OP 
Tit le: 3/30 !34A 
Last Calibrat~on: 920731 0 ' ? : 3 7  

44 
45  1 
46 1 
47 1 
48 
49 

c 0 rnp 0 IJ n d 

2 , 4 - D i n i  t rophenol 
4 - N i  t ropheno 1 
Ditenzofuran 
2 4- D i n i t r o t 0 1 u ene 
Diethylphthalate 
4- Ch 1 o r o p h e n y 1 - p h e ny 1 e t he r 
F 1 uo re ne  
4-NI t r o a n i  1 ine 

4,b-O i n i t ro-2-nje thy 1 p heno 1 
M - N i  t ro5od iphenylamine [ 1 1  
4- erornop heny 1 - pheny I e t h e r  
He x a c h 1 u r o b e n z e n e 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di -n-bu t y l p h  t h a  late 
Fluoranthene 

" C h r y s e n e - d i 2  
Pyrene 
T e  rphenp 1 - d  14 
eu t y 1 b e n z y 1 p h t ha 1 a t e 

Benro ( a 1 an t h r acene 
Ch r y s e  ne 
b is ('2-Ethy lhexyl Iphtha late 

Di-n-or= t y 1 ph t h a  la t e 
Benzo(bj f luorantherie 
Benzolkjfluoranthene 
Benzo(a)pyrene 
Indeno~l,2,3-cd>pyrene 
0 i benz ( a , I-! an t tt r acene 
Eenzo(g,h,i lperylene 

*Phenanthrene-dlO 

7 3 ' -0 i c h 1 0 ro b e n z  id i n e  

* Pe ry  1 ene-d 12 

Quant Rev: 7 Quant Time: 930523 1 5 : 2 3  
Injected at: 930522 16:41 

Dilution F a c t o r :  1 . 0 0 0 0 0  
Instrument ID: GCiMS 412 

ETL# 2 

R. T. 

la. 89 
19.54 
19.15 
19.38 
20.32 
20.34 
20.21 
20.51 
23 * ucj 

20.61 
213.77 
21.81 
22.16 
22.79 
23.12 
23.26 
23.88 
25.41 
26.82 
31.31 
27.48 
2 8 . 2 2  
29. 99  
31.39 
31.25 
31.39 
31.99 
35 * 44 
33 * 79 
34.44 
34.50 
35.26 
38.77 
38.87 
39.73 

----- 

Last Qcal Date: 930522 15:42 

Scanq! 

73 7 
77u 
75 0 
76 2 
8U7 
808  
803 
817 
9 40 
822 
830 
882 
9 0 0  
732 
4 49 
956 
987 

1060 
1 1 2 3  
1343 
1 1 5 7  
1192 
1280 
1347 
1340 
1347 
1377 
1549 
1466 
1498 
1501 
1540 
1711 
1716 
1758 

.---- - 
Urea 
_ _ _ _ _ -  

5 3 8 9  
4 9  16 

61681 
16776 
59298 
27796 
55075 
12494 
391CO 
9 445 

2 9 0 7 8  

25613 
11845 
65340 
02219 
08231 
93220 
69041 
111235 
107027 
47306 
38835 
L ~ e 3 9  
69201 
63342 
47592 

126295  
72052 
69757 
70542 
64866 
58144 
57918 
54610 

17476~ 

','-I, 

L'onc Units 4 
------ ------- 
17.13 ng 
2 0 . 3 4  ng 
21.17 rig 
2U.50 ng 
23.33 ng 
24.43 ng 
2 5 . 1 8  nq 
26.33 ng 
40.00 ng 
18.81 ng 
20.02 ng 
20.84 rig 
21.81 ng 
19. 0 8  ng 
21.21 ng 
20.92 ng 
28.90 ng  
22.47 ng 
22.12 ng 
40.00 ng 
31.70 ng 
22.36 ng 

3 6 . 8 %  rlg 
22. 48 rtg 
21.33 ng 
19 .40 rig 
40.00 ng 
18. 03 rig 
20.07 ng 
21.69 ng 
20.57 ng 
19.73 ng 
2 0 . 3 1  ng 
17.60 ng 

22.35 ng 

97 
9 7  
97 
9 8  
95 
98 
9 4 
9i 
81 
9 0  
9 0  
7 9  
98 
96 
9 4  
95 
8 8  
75 
93 
98 
87 
9 8  
8 '2 

* Corrtpound is ISTO 173 



Data File: ,82909: :D5 
Name: 3 9 0  SSTD020 5/21 
Misc: 2UL 

Quant Output File: * B 2 9 0 9 : : F 3  
Instrument ID: GC/MS #2 

8 T L #  2 

Id File: BID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 Last Qcai Time: 930522 1 5 : 4 2  

Operator ID: M E L  
Quant Time : 930523 15:23 
Injected a t :  930522 16:41 

Page 1 o f  3 



2 

28000 

24888 

Data File: >62909::D5 Quant Output F i l e :  ^B2909::F3 
Name: 390 SSTDU'ZO 5/21 Instrument ID: GC/MS #2 
M i s c :  2UL BTL# 2 

Id File: BI039O::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 Last Q c a l  Time: 930522 15:42 

Operator IO: MEL 
Quant Time : 930523 15:23 
Injected at: 930522 16:41 

Page 2 of 3 

1 7 5  



3 28000 

24000 

Data File: >B2909: :D5 
Name: 3 9 0  SSTDO'ZO 5/21 
M i s c :  2UL 

Quant Output F i l e :  "B2909::F3 
Instrument  ID: GC/MS #2 

BTLC 2 

Id File: BID39O::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 Last Q c a l  T i m e :  930522 15:42 

Operator I D :  MEL 
Quant Time : 930523 15:23 
Injected at: 930522 16:41 

Page 3 of 3 
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QUHNT REPORT Page 1 

Operator ID: KEEL 
Output File: "82908: : F 3  
Data File: ,E2908: : @ 5  
Name: 390 SST0050 5.,*'21 
Misc: 2UL 

ID F i l e :  BID39C::OP 
Tit le: 3 / 7 0  Et;& 
Last Calibration: 920731 0?:37 

1 )  
21 
3 )  

5) 
6 )  

4 )  

101 
1 1 )  
12 1 
1 3 )  
1 4 )  
1 5  1 
l o )  
1 7 )  
18 
19 1 
2 0 )  
2 1 )  
22 
23 1 
24)  
25 1 
26 1 
2 7 )  
28 1 
29 1 
3 0 1  
3 1 )  
32 

36 
37 1 
3 8  
3'? 1 

i3o mp o u nd 

"1,4-@ichlorobenzene-d4 
2-Fluorophenoi 
2-Ch Ioropheno 1-d.i 
Fheno 1-d5 
Fheno 1 
b is(2-Ch !oroe t h y  1 )et her 
2-Ch loropheno 1 
1 ,3 -D 1 ch 1 ci r o b e  nzene 
1,4-Dichlorobenzene 
1,2-Dichlorotenzene-d4 
1,2--Dichlorobenzene 

2 , 2  ' -oxyb is (1-ch loropropane 1 
4- Ple t h y 1 p hen o 1 
1.4- N i t r o so - d i - n - p r ct p y 1 a m  1 ne 
Hexachloroethane 

Ni t robenzene-d5 
Hi t robenzene 
Isophorone 
2 - N i  t ropheno 1 
2,4-D i me t ti y 1 pheno 1 
b i s  (2-Ch loroe t hoxy l r r ie  t hane 
2,4--Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphtha lene 
4-Ch loroan i 1 ice 
Hexach lorobutad iene 
4-Ch 1 o r 0-3 -me t hy 1 p heno 1 
2-Me thy 1 naph t h a  1 ene 

Hexachlorocyclopentadiene 
2,4,6--Trichloropheno1 
2,4,5-Trichlorophenol 
2-Chloronaphtha lene 
2-Fluorob iphenyl 
2,4,6-Tr itromopheno 1 
2-Ni t roani 1 ine 
D i mc t h !> 1 p h t h a  1 a t E 

2 -Me t h y 1 p h e 17 0 1 

*Naphtha lene-db 

"Acenaph thene-dl0 

Quant Rev: 7 Quant T i m e :  930522 16:32 
injected at: 9 3 0 5 2 2  15:42 

Dilution Factor: 1.00000 
Instrument ID: GC/MS #2 

BTLjI  1 

R . T .  

9.32 
6.07 
8.87 
8.93 
3.95 
8.53 
3.91 
9.20 
9.38 
9. s7 
9.91 

10. 59 
10.44 
11.04 
ril.85 
10.81 
13.14 
11.06 
11.12 
11.88 
12.10 
12 * 55 
12.73 
12.32 
13.06 
13.20 
13.57 
13.88 
15.33 
15.33 
18.56 
16.11 
16.41 
16.56 
16.80 
16.62 
21.05 
17.35 
18. 1 1  

- - - - -  

Last Qcal Date: 930130 04:OO 

Scan4 

L/3 
1 0 7  
2 5 0  
253 
254 
L 48 
252 
267 
276 
301 
303 
338 
330 
361 
351 
3 45 
46 3 
362 
305 
404 
415 
438 
447 
45 7 
464 
471 
49 0 
506 
5 8 0  
580 
745 
620 
635 
643 
655 
646 
8 72 
683 
7'22 

- - - - - - - 
- 7  

<, I - 

Area 
- -  

46489 
/ + / 8 3  
77797 

112381 
127515 
109483 

8 3 6 '2 '2 
85335 
92023 
54861 
e6710 
8 0 7 5 3  

143173 
86613 
77925 
42163 
169278 
1 0 1 1 4 3  
137732 
203942 
46534 
76287 
132069 
60939 
67762 

232136 
98491 
40081 
68133 
177900 
70607 
46630 
43328 
47275 
122731 
130742 
30288 
60474 

138571 

TI- -9 

Conc Units q 
- _ _ _ _ _ _  - - -  

40.00 ng '9 a 
59.71 ng 85 
51.62 ng y-; 
155. 04 rig 99 
65.45 ng ? t i  
64.69 ng 86 
513.L)Ej ng 9 5  
4 9 .  76 ng 9.: 
% 9 . r ? l  ng 9 4 
5 U . 1 7  ng 9 6  

5 4 - 3 0  ng 5i 
3 4 . 0 0  ng '3 4 
57.20 ng '37 
65.74 rig 2 7  
50.58 nu 59  
4 0 .  0 0  rig 8-  
63.86 ng 8 7  
59.30 rig 86 
57.13 ng 94 
50.82 ng 9 5  

63.79 ng 9 7 
46.31 ng 93 
45.89 ng 95 
53.02 nq 96  
57.87 ng 99 
47.17 ng 92 
48.71 ng 1 0 0  
50.32 ng 98 
40.00 ng 86 
69.57 ng 96 
55.72 ng 95 

51.24 ng 9 1  

50.14 ng 96 

57.08 ng 89 
55.32 ng 96 

95 57.96 ng 
730.27 ng 

91 74.18 ng 
177 93 

- 53.73 nq /' i, 



CALIBRATION DATA 



a Acenaphthene 

is. 0 4  i 4 f c O G O 5  14. ./I n g  ? /  

18.66 750  119679 5 0 . 0 4  ng 97  

1 7 8  



GIUfit4T REPORT Page 2 

Operator ICI:  MEL 
Output File: *B2908::F3 
Data File: >B2908: : 0 5  
Name: 390 SSTD050 51’21 
Mlsc: 2UL 

IO File: GID390::OP 
Title: 3/90 BP4A 
Last Calibratlon: 520731 09:37 

CO Kjp 0 U I1 d 
- - _ _ _ _ c - _ _ - _ _ - _ _ _ _ _ _ - - - - - - - - - -  

2,4--Cinitrophenol 
4-t4i t ropheno 1 
Dl benzo  f uran 
2 ,4-0 i n 1 t ro t o 1 uene 
0 1 E: t h y 1 p h t h a  1 a t e 
4-Chlorophenyl-phenylether 
Fluorene 
4-1.41 t roan i f  ine 

* P ta e n a n t h r en e - d 1 0 
4,6- D 1 n 1 t r o -  2- me t hy 1 p h e n o  1 
l4-t4i t rosod iphenyiamine [ 1 
4- er omop heny 1 - p  heny 1 e t he r 
Hexachlorobenzene 
Pentach loropheno 1 
Ph e n a n  t h re ne 
Ant h r acene 
Carbazole 
01-n- bu t y lph t ha late 
F luoran t hene 

“Chrysene-d12 
Pyrene 
Te rp heny 1 - d 14 
Butyl ber~zy~lph t ha late 
3,3 ’ -Dich lrsrobenz 1 d i n e  
Benzo(a )anthracene 
Ch r ys ene 
b is (2-Ethylhexyl >ph tha late 

Di-n-octylphthalate 
Benzo !b 1 f luoranthene 
Benzu(k1f luoranthene 
Eenzo (alpyrene 
Indenoll,2,3-cd)pyrene 
Di benz ( a  ,h )ant  hracene 
Be t-tzo ( g , h , i 1 pe ry 1 ene 

*Peryfene-d12 

Quant Rev: 7 Wuant Time: 930522 16:32 
Injected at: 930522 15:42 

1. 0 0 0 00 Dilution Factor: 
Instrument ID: GC/MS #2 

BTLt 1 

R.  T .  

18.91 
19.54 
19.17 
19.40 
20.34 
20.36 
20.23 
20.54 
23. ii6 
20.64 
20.79 
21.83 
22.18 
22.81 
23.14 
23.28 
23.91 
25.43 
26.84 
31.33 
27.49 
28.23 
30.01 
31.40 
31.29 
31.40 
31.99 
35.46 
33.79 
34.46 
34.52 
35.30 
38.81 
38.92 
39.79 

- - - - -  

Last Qcal Date: 930130 0 4 : 0 0  

Scan4k 

76 3 
795 
776 
738 
836 
837 
3 3 0  
846 
375 
851 
859 
912 
9 3 0 
9 6 2  
‘? 79 
9136 

1018 
1U96 
1168 
1397 
1 2 0 1  
1239 
13 3 0  
1401 
13‘35 
1401 
1431 
1608 
1523 
1‘557 
1560 
1600 
1779 
1785 
1329 

----- -- 
Area 
------ 
18977 
23116 

158117 
44418 

137956 
61744 
118697 
25749 
1084 15 
27571 
79767 
46C155r-l 
64487 
154092 
169218 
163299 
123653 
227829 
171383 
116764 
176868 
134524 
91178 
32219 
161598 
155881 
128753 
126320 
199839 
173850 
162637M 
157514 
147407 
142639 
1’55158 

Units q Lonc 
------ - - - - - - -  L 

41.E5 ng 
41.33 rig 
47.08 ng 
39.13 ng 
43.19 ng 
51.72 ng 
46.41 rig 
56.41 ng 
4 0 . U 0  rig 
50.55 ng 
51.83 ng  
68.23 ng 
72.52 ng 
63.06 ng 
52.31 ng 
49.16 ng 
70.82 ng 
47.90 ng 
50.08 ng 
40.00 ng 
40.79 rig 
44.95 ng 
35.94 ng 
80.31 ng 
44.71 ng 
45.46 ng 
36.9’3 ng 
40.00 ng 
3 1 . 1 0  n g  
46.69 ng 
39.38 ng 
45.56 ng 
61.33 ng 
60.37 ng 
60.95 ng 

. - -  
5 1  
6 0  
81 
83 
4 2  
E 3  
‘3 6 
81 
99 
t16 
9 0  

9 6 
96  
97 
99 
93 
95 
9 0 
97 
E 9  
91 
8 3  
94 
99 
96 
9 5  
95 
87 
9 2  
92 
9 3  
86 
98 
85 

* Compound is ISTD 1 7 9  



70008 

65000 

60080 

55080 

50000 

46000 

35000 

30001) 

25680 

iaaaa 

15088 

1000B 

5000 

Data F i l e :  >82908: :05 
Name: 3?0 SSTOOSU 5/21 
Misc: 2UL 

Quant Output File: "B2908::F3 
Instrument ID: GC/MS #2 

BTL# 1 

Id File: BI0390::OP 
Title: 3/90 BNA 
Last C a l i b r a t i o n :  920731 0 ? : 3 7  

Operator ID: MEL 
Quant Time : 930522 16:32 
I n j e c t e d  at: 930522 15:42 

Last Qcel Time: -00 

Page 1 of 3 

1 8 0  



'OTRL ION CHR@tlAT@GRA~ 
F i  le >E32988 35.8-580 .e mu. Ss'fB858 5 / e t  2UL 

76000 

66800 

68088 

55008 

50888 

45000 

Data File: >B2908::D5 Quant Output File: *82908::F3 
Name: 390 SSTDOSO 5/21 Instrument ID: GC/MS #2 
Misc: 2UL BTL# 1 

Id File: BID390::OP 
TitIe: 3/90 BNA  
Last Calibration: 920731 09:37 Last Qcal Time: 930130 0 4 : O O  

Operator ID: MEL 
Quant Time : 930522 1 6 : 3 2  
Injected at: 930522 15:42 

Page 2 o f  3 



’OTFIL ION CHROflRTOORRtl 
F i l e  >B2988 35.8-508.8 a m .  399 SSfb359 5/21 2UL 

T I C  
1408 1500 1680 1700 1880 1909 

6 I ,  I >  L 1  I I U ,  L I .  

7080 

6508 

6888 

5500 

5000 

4500 

4866 

35000 

30008 

25000 

15000 

10000 

5000 

Data 
Name 
Misc 

F i l e :  >B2908::D5 Quant Output File: *82908::F3 
: 390 SSTD050 5/21 Instrument ID: GC/MS #2 
: 2UL BTLC 1 

Id F i l e :  BIDf90::OP 
Title: 3 / 9 0  BNA 
Last Calibration: 920731 0 9 : 3 7  Last Qcal T ime:  930130 0 4 : O O  

Operator ID: MEL 
Quant Time : 930522 16:32 
Injected at: 930522 15:42 

Page 3 o f  3 

182  



QUANT REPORT Page 1 

Operator 1D: MEL 
Output File: "B2910::F3 

Name: 3 9 0  SSTD080 5/*'21 
M i s c :  2UL 

Data File: >B2?10: :05 

ID File: BID39D::OP 
Tit le: 3,4-9!3 e w  
Last Ual ibrat ion: 920731 09:37 

1 0 )  
11) 
12 1 
1 3  1 
1 4 )  
1 5  1 
16 1 
17) 
18 1 
19 1 
2 0 )  
2 1 )  
22 1 
23 1 
2 4 )  
25) 
26 1 
2 7 )  
28 1 
29 1 
3 0 )  
3 1 )  
32 1 

Compound 
- - - - - - -_--------_-------- - - - - -  

*1,4-@ichlorobeniene-d4 
2-Fluuropheno 1 
2-Chlorophenol-d4 
Pheno i-d5 
Fheno i 
b is(2-Chloroet hyl lether 
2-Ch loropheno 1 
1,3-Dich lorobenzene 
1,4-@ich lor-obeniene 
1,Z-Dich lorobenzene-d4 
1,Z-Dich lorobeniene 
2-Me thy Ipheno 1 
2,2'-oxybis(l-chloropropane) 
4-Me t hy 1 p heno 1 
N- 1.1 1 t r o s o - d i - n - p r o p y 1 am 1 ne 
Hexachloroethane 

Nitrobenzene-d5 
Nitrobenzene 
I sophorone 
2-N1 t ropheno 1 
2,4-Dime t hylpheno 1 
b is (2-Ch  loroe t h o x y l m e  t h a n e  
2 , 4 -  D i c h 1 o r o ph  e rt o 1 
1,2,4-Tr ichlorubenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadlene 
4-Ch loro-3-mtethylphenol 
2-Me thylnapht ha lene 

Hexac h 1 o rocyc 1 cp e n t ad 1 ene 
2,4,6-Tr ich lor~pheno 1 
2,4,5--Trichlorophenol 
2-Ch loronaphtha lene 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
2-N 1 t roan i 1 1 ne 
D 1 rrte t hy 1 ph t t-ja 1 c t e 

"Naphtha lene-d8 

qfkenaphthene-dl0 

Quant Reu: 7 Wuant Time: 930523 15:25 
Injected at: 930522 17:39 

Dilution Factor: 1. 0 0 0 u 0  
Instrument ID: GC/MS 112 

BTL# 3 

R .  T. 

9.33 
6.96 
8.86 
8.92 
8 * 96 
8.82 
8.90 
v.19 
9.37 
9.86 
9.90 
10.58 
10.45 
11.06 
10.86 
10.80 
13.13 
1 1 . 0 7  
1 1 . 1 1  
11.88 
12.09 
12.56 
i 2 . 7 2  
12.94 
13.05 
13.19 
13.56 
13.88 
15.32 
15.32 

16.11 
16.40 
16.56 
16.79 
14.64 
21.05 
17.34 
18.13 

- - - - -  

18. 56 

Last Qcal Date: 930522 15:42 

S c a n 4  

2 75 
108 
25 1 
254 
250 
2 49 
253 
268 
277 
302 
304 
339 
332 
363 
353 

46 9 
364 
366 
405 
416 
440 
448 
45 9 
465 
4 72 
49 1 
5 0 7  
581 
581 
746 
621 
636 
644 
656 
648 
8 73 
684 
72 4 

----- - 

3 5 0  

A r e a  
------- --  

46801 
128739 
1 2 1 0 1 3  
175 139 
19 0 Y Y 3  
163736 
132862 
137125 
139366 

130253 
122549 
215697 
1 3 0 0 5 5  
112257 
64322 

166194 
151534 
205888 
313309 
69155 
111953 
201367 
93646 

1 I1 1439 
344823 
148165 
61821 

1 0 0 7 7 1  
265018 
67965 
73135 
65529 
68742 

178176 
194936 
45994 
86946 

205283 

83076 

. .  

Conr,  Units q 
------ ------- - - -  
40.00 ng 9 8  
80.14 ng e9 
77.26 ng 95 
77.40 nq 54 
74. 39 nq 99 
74. 28 nq  r;4 
75.37 ng 9 3 
76.20 nq 94 
75.22 ng '3 7 
75.21 n q  58 

75.37 ng 9 9 
74.82 ng 91 
74.58 nq 98 
71.55 ng 85 
75.77 nq 97 
4 0 . i j 0  nq 82 
76.313 ng 85 
76.13 ng 91 
78.24 nq 94 
75.62 ng y ij 

77.65 ng 91 
78.25 ng 19 7 
76.28 ng 93 
75.65 nq 96 
76.61 ng 98 
78.55 nq 93 
75.32 ng 100 
75.87 nq 99 
40.130 ng 91 
81.47 ng 98 
78.56 r-tg Y 7  
75.53 ng 93 
75.41 ng 95 
77.45 ng 95 
78.88 ng 1 8 3  95 
74.68 ng 93 
76.95 nq 84 

46 -7 

,,' 4 , CI 1 rl g 

74.74 ng 96 



a 1 Acenaph  t h e n e  18.66 751 177886 77.21 ng 96 

1 8 4  



WLGNT REPORT Page 2 

Operator ID: MEL 
Output File: "62910::F3 
Data File: ,82910: :Dc; 
Name: 390 SSTO080 5/21 
M i s c :  2UL 

ID File: BID390::OP 
Ti t le: 3i90 BNA 
Last Calibration: 920731 0 ? : 3 7  

Cctmp o und 
-___- - -_ - - - - - - - - - - - - - - - - - -  

44) 
45 4-Ni t ropheno 1 
4 6 )  Dibenzofuran 
47)  
4 8 1 
49)  4-Chlorophenyl-phenylether 

2,4-Din i t ropheno 1 

2,4-@1n 1 t r o t o  luene 
D 1 e t h y 1 p h t h a 1 a t e # Fluorene 
4-Nitroaniline 

"Phenant hrene-dl0 
53 4 -6-0 in 1 t ro-2-me t hyl pheno 1 
5 4 )  N-Nitrosodiphenylamlne ( 1 )  
5 5 )  4-eromopheny l -pheny lether  
56 I Hexaoh lorobenzene 
5 7 )  Pentachlorophenol 
5 8 )  Phenanthrene 
5 9 )  Anthracene 
6 0 )  Carbazole 
b 1 1 
6 2 )  Fluoranthene 
153 "Chrpsene-d 12 
64) Pyrene 
65) Terphenyl-dl4 
6 6 )  Butylbenzylphthalate 
67 1 3 ' 3  
6 8 )  Eenzolalanthracene 
6 9 )  Chrysene 
7 0  b is (2-Et hy lhexyl )pht ha late 
7 1 )  XPerylene-dl2 
72 1 D 1 - n - o c t y 1 p h t ti a 1 a t e 
73) Benzo(b1f luoranthene 
74) Benzo ( k  1 f luorant hene 
75 1 Benzo (a )pyr ene 

I ndeno ( 1,2,3-cd 5 pyr ene 
D 1 benz ( a ,  h )anthracene 
Benzo(g,h, i)perylene 

0 1 -n- bu t y 1 ph t h a  1 a t e 

-D 1 ch 1 o r  obenz 1 d 1 ne 

Quant Reu: 7 Quant Time: 930523 15:25 

Dilution Factor: 1.00000 
Injected at: 930522 17:39 

Instrument ID: GC/MS #'z 
BTL# 3 

R . T .  

18.93 
1Q. 54 
19.16 
19. 42 
20.34 
20.36 
20.22 
20.56 
23.06 
20.63 
20.73 
21.83 
22.18 
22.81 
23.14 
23.28 
23.91 
25.43 
26.84 
31.33 
27.49 
28.23 
30.02 
31.39 
31.29 
31.41 
31.99 
35.44 
33.80 
34.46 
34.52 
//.30 
38.81 
38.93 
39.79 

- - - - -  

7c 

Last Qcal Date: 930522 15:42 

Scan$ 

705 
7 9  6 
777 
7 9  0 
8 3 7  
838 
83 1 

976 
852 
860 
9 1 3 
931 
963 
980 
987 
1019 
10'97 
1163 
1398 
12 u2 
1240 
1331 
1 4 0  1 
1396 
1402 
1432 
1608 
1524 
1553 
156 1 
1601 
1780 
1786 
IS3 0 

- - - - -  - 
Area 

- - - - - - -  -- 
30092 
1 8 4 3 2  

235215 
6,6695 

204089 
90539 
178928 
35817 

10 1 7 1 9  
40466 
117537 

9 2 5 7 8  
50557 

247037 
235229 
176548 
344942 
254800 
107423 
262203 
203405 
134710 
42322 

232115 
226656 
183498 
1 1 0 0 1 5  
294296 
246352 
230843 
225512 
220162 
209689 
221920 

6 5  77ori 

Conc Units q 
- - -_- -  ------- - - -  
82.37 rig 86 
73.00 ng 57 
77.27 ng 84 
77.99 nq 5'2 
76.84 ng 93 
76.17 ng 83 
78.30 ng 9'3 
72.25 ng 80 
40. 0 0  ng '9 7 
78.58 ng 88 

76.96 ng '9 3 
79.39 nq 97 
78.16 ng 9 7  
77.12 ng 58 
7 2 . 7 0  ng 9 5  
81.06 ng 55 
79.60 ng 9'. 
4 0 . 0 0  ng 94 
80.57 ng 3 8  
82.26 ng 91 
80.30 ng  83 
71.39 ng 95 
78.06 ng va 

79.57 nq 93 
40. 0 0  ng 95 
84.52 ng 8 7  
81.35 ng 93 
81.49 nq 54 
82.19 ng 95 
85.75 ng 88 
84.40 ng 97 
82.11 ng 85 

78.89 ng 9 i 
76.45 nq 

79.02 ng 96  

* Compound is ISTD 185  



OTRL ION CHRQPlRTOGRRll  
F i l a  >B2910 3 5 . 8 - 5 0 8 . 8  amu. 390 SSff)@@@ 6/21 2UL 

T I C  

Data File: >82910::05 Quant Output File: 
Name: 390 SSTDO8O 5/21 Instrument ID: 
Misc: 2UL 

*82910: :F3 
GC/MS #2 

BTL# 3 

Id File: BID3YO::OP 
Title: 3/90 BtW 
Lest Calibration: 920731 09:37 Last Qcal Time: 930522 15:42 

Operator ID: MEL 
Quant Time : 930523 15:25 
Injected at: 930522 17:39 

Page 1 o f  3 

1 8 6  



'OTRL ION CHROHRTOQR~H 

F j -  / 

Data File: >B2910::D5 Quant Output File: "B2910::F3 
Name: 390 SSTD080 5/21 Instrument ID: GCIMS #2 
Misc:  2UL 8TL# 3 

Id File: BID39O::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 Last Qcal T i m e :  930522 15:42 

Operator ID: MEL 
Quent Time : 930523 15:25 
Injected at: 930522 17:39 

Page 2 of 3 

1 8 7  



3 

Data File: >B2910::05 
Name: 390 SSTD080 5/21 
Misc: 2UL 

Quant Output F i l e :  "B2910::F3 
Instrument ID: G W M S  #2 

BTLI 3 

Id File: BID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 Last Qcal Time: 930522 15:42 

Operator ID: MEL 
Quant Time : 930523 15:25 
Injected at: 930522 17:39 

Page 3 o f  3 

1 8 8  



WUcSNT REPORT Page 1 

Operator ID: MEL 
Output File: "B2911::F3 
Data Flle: >B2911: :D5 
Name: 390 SSTD120 5.,'21 
M i s c :  2UL 

, IO File: BI0390::OP 
Tit le: 3/90 BNA 
Last Calibration: 920731 0 9 : 3 7  

Quant Reu: 7 Wuant Time: 930523 15:29 
Injected at: 930522 18:37 

Dilution Factor: 1.00000 
Instrument ID: GC,'MS 412 

BTLSI 4 

* 1 ,ii-Dich lorobenzene-d4 
2-Fluorophenol 
2-Chlorophenol-d4 

Pheno 1 
b is (2-Ch loroe t hyl lether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dich lorobeniene 
1,2-Dichlorobenzene-d4 
1,2-Dich lorobenzene 
2 - Me t h y 1 p h e no 1 
2,2 I -oxyb is f l-ch loropropane 1 
4-Me t hy 1 pheno 1 
N-N i t roso-d 1 -n-p ropy 1 ~ K I  i ne 
Hexach loroethane 

Nitrobenzene-d5 
Nitrobenzene 
Isophorone 
2-Ni t rophenol 
2 , 4 - 0  i me thy 1 pheno 1 
b i s < 2 - C h  1 o r o e  t h o x y l me t ha ne 
2 ,4- 0 i c h 1 o r o p h erto 1 
1,2,4-Trichlorobenzene 
Naphtha lene 
4-Chloroani 1 ine 
Hexachlorobutadiene 
4-Ch loro-3-methylphenol 
2-Me thylnaphtha lene 

Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Tt- ichloropheno 1 
2-Ch loronaphtha lene 
2-F 1 u o r o b  iphenyl 
2,4,6-Tr ibromophenol 
2 - N i  t roani 1 ine 
c) me t. hv 1 ~h t h a  1 a t e 

Phetlo 1 -d5 

"Naphthalene-d8 

*Acenaphthene-dl0 

: I 

9.33 
6.06 
S . 8 8  
8.94 
8.98 
8.84 
8 . 9 2  
9.21 
9.39 
9.88 
9.92 
10.58 
10.44 
1 1 . 0 7  
10.88 
10.82 
13.15 
11.09 
11.13 
11.91 
12.11 
12.56 
12.74 
12.93 
13.07 
13.21 
13.58 

15.34 
15.34 
18.58 
16.11 
16.42 
16.56 
16.81 
16.64 
21.05 
17.36 
18.14 

13. a7  

Last Wcal Date: 930522 15:42 

Scan# 

2 7 4  
1 0 7  
25 1 
2 5 4  
2 5 6  
249 
253 
268 
'2 77 

3 0 2  
304 
3 3 8  
33 1 
363 
353 
350 
4G 9 
364 
366 
406 
416 
43 9 
445 

45 9 
46 5 
472 
49 1 
506 
581 
581 
746 
62 0 
630 
6 43 
656  
647 
872 
684 
7 2  4 

-I--- 

Conc 
- - - - - - - - 

40. 0 0  
117.45 
118.26 
1 1 7 . 1 0  
117.44 
114.64 
123.19 
117. U2 
119.34 
113.96 
117.26 
121.25 
122.95 
117.69 
117.04 
120.17 
40. u 0  

117.66 
118.50 
121.37 
120.18 
112.23 
1.21.21 

122.13 
118.34 
120.16 
119.66 
116.73 
114.41 
113.02 
40.00 
121.69 
123.14 
119.60 
118.87 
116.08 
127.38 
122.78 
119.18 



@I Acenaph  t hene 18.67 751 2 9 6 0 3 9  117.72 ng 9 7  

190 



QUANT REPORT Page 2 

Operator ID: MEL 
Output File: "B?911: :F3 
Oata File: >B2911: :D5 
Name: 390 SSTD120 5 / 2 1  
M i s c :  2UL 

ID File: B I0390 : :OP  
Title: 3/90 BNH 
Last Calibration: 920731 09:37 

4 4  1 
4 5 )  
46 1 
47) 
48 
49 

Quant Rev: 7 Quant Time: 930523 15:29 
Injected at: 930522 18:37 

Dilution Factor: 1 . 0 0 0 0 0  
Instrument ID :  GC/'MS 412 

B T t #  4 

Compound R . T .  
- - - - _ _ - _ _ _ _ _ _ _ _ _ _ L _ - - - - _ - - - - - -  - - - - -  
2 , 4 - D i n i  t rophenol 18.93 
4-Nitrophenol 19.56 
D i be n z o f u ran 19.18 
2.4-Din i t roto luene 19.42 
Diethylphthalate 20.36 
4-Ch 1 o r op hen y 1 -p heny 1 e t he r 20.36 
F 1 uo rene 2 0 . 2 4  
4-Ni t roan i 1 ine 20.58 

*Phenan t h rene-d 1 0  23.08 
4,6 - D 1 n 1 t ro -2 -me t h y 1 phe no 1 20.67 

4- Bromo p h e n y 1 - p h e n y 1 e t h e r 21.83 
Hexach lorobenzene 22.18 
Pentachlorophenol 22.83 
Phenanthrene 23.16 
Anthracene 23 * 30 
Carbazole 23.91 

F 1 uoran t hene 26.84 
XChrysene-dl2 31 .35  
Pyrene 27.51 
Ter  phenyl-dl4 28.23 

3,3 ' - D i c h  1 orobenz 1 d ine 31.41 
Gerr z 0 ( a a ti t h r acene 31.29 
Ch t-ysene 31.43 

3 1 . 9 9 
35.46 
33 .82  
A + .  48 
34.56 

N-Nitrosodiphenylamine (1) 20.79 

Di-n-butylphthalate 25.43 

Butylbenzylph tha la te 30.02 

b i s ( 2 - E  t t-i y 1 hexy 1 p h t ha 1 a t e 

Di-n-oc t ylph t ha late 
Be n z o ( b 1 f 1 u o r a n t h e n e 
Be nz o ( I., 1 f 1 uo r an t hen e 
Benzo(a)pyrene 35.352 
Indeno(l,2,3-cd)pyrene 3a. 85  
Dibenz (a ,h )anthracene 38.  97 

*Per y 1 ene -d 12 

7 /  

Benzo(g,h, i )perylene 39.85 

Last Qcal Date: 930522 15:42 

S c a n #  
----- 

764 
790 
7 7 7  
78 9 
837 
837 
83 1 
848 
Y 70 
8535 
859 
9 1 2  
430 
9 6 3  
9 8 i J  

1018 
L U Y a  
1163 
1398 
1202 
1239 
1 3 ? 0  
140 1 
1395 
1402 
143 1 
1 6 0 3  
1524 
1558 
1562 
1 6 0 1  
178 1 
1787 
1832 

llrea Conc 
_ _ _ _ - _ _ c  - - - - - - - -  

55971 150.37 
33752 122.45 

403578 121.45 
114425 1 2 2 , 5 8  
339607 117.13 
152335 117.86 
302666 121 * 33 

62393 115.30 
1 1 2 7 0 3  so. 3 0  
76725 134.23 

200515 121.25 
11019DM 115.39 
157076 117.44 

92423 130.76 
4256 18 121.32 
4 D 43 7 1 121.09 
259476 96 .53  
584840 123.82 
441854 124.35 
130277 4 0 . 0 0  
446839 113.22 
338558 112.78 
241413 118.65 

7 7 , -  , ' J i Y 4  - 1 G 2 . 7 1  
429457 119.10 
404571 1 1 6 . 3 1  
352511 122. 6 3  
135440 4 0 .  130 
5 6 4 2 8 2  131.78 
563542 151.16 
351384M 1 0 0 . 7 5  
420000 124.34 
4 174 7 3 132.07 
389494 127.34 
413933 1 2 4 . 4 1  

.7 ,- 

r* Compound is ISTU 
1 9 i  



'OTRL I O N  OHROMRTOQRRB 
File >B2911 35.8-500.0 amu. 340 2UL 

T I C  
2pe 400 

3 

,68008 

.40888 

Data File: >B2?11: :D5 Quant Output File: "B2911::F3 
N a m e :  390 SSTD120 5/21 Instrument ID: GC/MS 82 
Misc: 2UL BTLI 4 

Id File: 8ID390::OP 
T i t l e :  3/90 BNA 
Last Calibration: 920731 09:37 Last Qcal Time: 930522 15:42 

Operator ID: MEL 
Quant Time : 930523 15:29 
Injected at: 930522 18:37 

Page 1 of 3 
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rOTFlL IOH CHROHRTOBRRti 
File >BE911 35.0-50@.0 amu. 398 S S T O  120 6/21 2UL 

T I C  
7 0 8  800 970 1000 1100 1200 1308 

I' 
1 I r l ~ ' , l , ~ , , ,  , , , , l y ' , I , . , , l , , , , l , , , , ~ , , , , ~ , ' , , l  

160006 

148808 

!28899 

80000 

60000 

40008  

Data File: >B2921::05 Quant Output File: "82911::F3 
Name: 390 SSTD120 5/21 Instrument ID: G U M S  82 
M i s c :  2UL BTL# 4 

Id File: BID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 Last Qcal Time: 930522 1 5 : 4 2  

Operator ID: MEL 
Quant Time : 930523 15:29 
Injected at: 930522 18:37 

Page 2 o f  3 

1. 9 3 



Data File: >B2911: :D5 
Name: 390 SSTD120 5/21 
M i s c :  2UL 

Quant Output File: ^B2911: :F3 
Instrument ID: G U M S  82 

BTLC 4 

Id File: BID390::OP 
Title: 3/90 BNA 
Last Ca-libration: 920731 09:37 Last Qcal Time: 930522 15:42 

Operator ID: MEL 
Quent Time : 930523 15:29 
Injected at: 930522 18:37 

Page 3 of 3 
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QUANT REPORT 

Operator I D :  MEL 
Output File: "E(2912: :F3 
Data File: >B2912: :D5 
N a m e :  3 Y U  SSTD160 5/21 
M1sc: 2UL 

ID File: 8 1 0 3 9 0 : : U P  
T i  t le : 31'90 Bt-M 
Last Calibration: 920731 09:37 

2 0 )  
1 1 )  
1 2 )  
1 3  1 
14) 
1 5  1 
16 
1 7  1 
1 8  1 
1 3  1 
2 0 )  
2 1 )  
22) 
2 3 )  
2 4 )  
25 
2 6  1 
2 7 )  
28 1 
2? 1 
3 0 )  
31) 
3 2  1 
3 3  1 

Quant Rev: 7 Quant Time: 930523 15:33 
Injected at: 930522 19:34 

Dilution Factor: 1. 0 0 0 0 0  
Instrument ID: GC/MS #2 

BTL# 5 

Last Qcal Date: 930522 15:42 

Co rrip o u n d R . T .  Scan# 
- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - -  - - - - -  - - - - -  

+1,4-Dichlorobenzene-d4 9.34 273 
2-Fluorophenol 6.05 1 0 5  
2-Chlorophenol-d4 8.87 249 
Pheno 1-d5 8.95 253 
Pheno 1 8.97 254 

8.85 248 b i 5 < 2-Ch loroe t nyl jet her 
2-Ch loropheno 1 3.93 252 
1,3-Dichlorobenzene 9.22 267 
1,4-@ichlorobenzene 9.38 275 

IJ2-Dich lorobenzene 9.91 302 
2 - Me t h y 1 p h eno 1 

4- tle t hy 1 pheno 1 11.06 361 
N-Nitroso-di-n-propylamine 10.91 353 

"Naphthalene-d8 13.14 467 

Isophorone 11.93 4 0 5  

b is C2-Ch loroe t hosylme thane 12.75 447 
2,4-Dichlorophenol 12.95 457 

1,2-Dichloroteniene-d4 9.87 3 0 0  

10.59 337 
2,2 '-oxyb is (1-ch loropropane 1 10.46 330 

Hexachloroethane 10.81 348 

Ni t robenzene-d5 11.08 362 
N i  t robenzene 11.14 365 

2-Ni t rophenol 12.12 415 
2,4-D ime thy lpheno 1 12.57 438 

lJ2,4-Trichlorobenzene 13.06 463 
Na p h t h a 1 e n e 13.20 470 
4-Ch loroarti 1 ine 13.59 49U 
Hexach 1 o robu t ad i ene 13.89 5 0 5  
4-Ch loro-3-methylpheno 1 15.34 579 
2-Methylnaphthalene 15.34 579 

*Acenaphthene-dl0 18.57 744 
Hexach l o  rocyc 1 open t a d  i ene 16.10 618 
2,4,6-Trichlorophenol 16.41 634 
2,4,5-Trichlorophenol 16.57 642 
2-Ch loronaphtha lene 16.81 654 
2-Fluorob iphenyl 16.65 646 
2,4,6-Tribrumophenol 21.136 871 
2-l4i t roan i 1 ine 17.37 683 
0 i rrie t tty 1 ph t h a 1 at e 18.16 723 

-- . - . _  - -  

A r e a  
------- -- 

54862 
2 Y 4 6 5 6 
271586 
378334 
428924 
365347 
292976 
3 12 059 
321039 
190002 
294544 
285174 
509154 
290804 
263299 
148236 
181114 
342311 
460472 
695244 
162577 
241379 
453691 
211919 
225281 
784039 
335031 
132392 
209864 
556369 
7152 1 
155543 
146147 
152532 
400639 
410722 
1013825 
200474 
454924 -.- - 

Conc Units q 
- - - - - -  - - - - - - -  --- 
40.00 ng 98 
156.48 ng 84 
147.91 ng 93 
142.66 ng 94 
142.52 ng 98 
141.39 nq 86 
141.67 ng 99 
147.93 ng 98 
147.81 ng 94 
146.74 nq 98 
143.92 nq 9 7 

150.67 ng 9 0  
142.25 ng 98 
143.15 ng 81 
148.96 ng 97 
40.00 nq 84 

156.24 ng 92 
159.31 ng 97 
163.13 ng 93 
147.87 ng 93 
ltU.54 ng 93 
162.49 nq 89 
155.37 rig 93 

158.97 ng 9 8 
154.36 ng 92 
143.95 ng 1 0 0  
146.15 ng 99 

167.83 ng 97 
166.50 n g  94 
159.26 ng 94 
161.13 ng 94 
155.07 ng 95 
164.32 ng 97 

162.05 ng 83 

149.61 ni 9 3 

158.16 nq 87 

157.84 ng 96 

40.00 ng 88 

163.65 ng 195  53 
1 r , I - *  . -  .-, r 



0) A c e n a p h t h e n e  
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QUANT REPORT Page 2 

Operator ID: MEL 
Output File: ^ 8 2 9 1 2 :  :F3 
Oata F i l e :  ,82912: :D5 
Name: 390 SSTD160 5/21 
M i s c :  2UL 

ID File: BI0390::0P 
Title: 3/90 RNA 
Last Calibration: 920731 0 9 : 3 7  

44) 
45 
4 6 )  
47 1 
48 
49 1 
5 0 )  

53 1 
5 4 )  
5 5 )  
56 
5 7 )  
53 1 
59 1 
60) 
61) 
62 1 
63 1 
6 4 )  
65 1 
66 
67) 
66 I 
6 9 )  
7 0  1 
7 1  1 
72 1 
73) 
74 
75 
7 6  1 

Quant R e v :  7 Quant Time: 930523 15:33 
Injected at: 930522 19:34 

Dilution Factor: 1 . 0 0 0 0 0  
Instrument ID: GC/MS #2 

BTL8 5 

C o mp o u n d R .  T. 

2 , 4 - D l n  1 t ropheno 1 18.94 
4-t.11 t ropheno 1 19.57 
D i ben z o f u ran 19.20 
2 ,4-D1 n i t roto luene 19.43 
0 ie t hy1 ph t ha late 20.37 
4-Ch lorophenyl-phenyle t her 20.37 
Fluorene 20.25 
4-Nitroaniline 20.61 

23.08 
4,6-Din 1 tro-2-methylpheno 1 20.69 
N-Nitrosodiphenylamine (1) 20.80 
4-Bromophenyl-phenylether 21.84 
Hexach lorobenzene 22.19 
Pentachlorophenol 22.84 
Phenan t hreno 23.15 
Ant h r ac ene 23.29 
Carbazole 23.90 
Di-n-bu t y1 p h  t ha la t e 25.45 
F l u o r a n  thene 26.86 

"Chrysene-d 12 31.34 
Pyrene 27.52 
Te r p h e n y 1 - d 1 4 28.25 
R u t 30.03 
3 , 3 "  -D 1 c h 1 o r obenz 1 d i ne 3 1 . 4 0  
Benzo(a )anthracene 31.350 
Uhrysene 31.44 
bisC2-Ethylhexy1)phthalate 32.01 

35.45 
Dr-n-oc t yl ph t ha late 33.81 
Benzocb) f luoranthene 34.49 
Benzo(k)f luoranthene 34.57 

Indeno(l,2,3-cd)pyrene 38.88 

Benzo(g,h, i Iperylene 39.88 

- - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _  - - - - -  

*Phenan t h re ne -d 1 U 

1 b e n z y 1 p h t h a 1 a t e 

* Pe r y 1 en e - d 1 2 

Benzo(a)pyrene 35.34 

Dibenz ( a  ,h )anthracene 39.00 

Last Qcal Date: 930522 15:42 

Scan# 

76 3 
795 
776 
788 
836 
836 
830 
848 
974 
852 
858 
911 
929 
?62 
978 
985 
1016 
1095 
1167 
1396 
1201 
1'238 
1329 
1399 
1394 
1401 
1430 
1606 
1522 
1557 
1561 
1 6 0 0  
1781 
1787 
1832 

-_- - -  - 
krea 

- - - - - - - 
77052 
42856 

520801 
15 1994 
430044 
184329 
J Y J Y 4 3  
78170 

107321 
93033 

242836, 
140314M 
195436 
120684 
548380 
517665 
303253 
78 1644 
554489 
123903 
578766 
423657 
309011 
37153 

549984 
489506 
432733 
132740 
725388 
726174 
4223Y4M 
537098 
627622 
504834 
519609 

7 - 7 -  

Conc U n  1 t s  q 
- - - - - - -  

200.42 ng 
161.29 ng 
162.58 ng 
168.91 nq 
153.87 ng 
147.36 nq 
163.78 ng 
149.85 ng 
40.00 ng 
171.22 rig 
154.48 ng 
154.58 ng 
153.78 ng 
179.63 ng 
164.44 nq 
160.86 nq 
118.68 ng 
174.09 ng 
164.17 nq 
40.00 na 
154.19 ng 
148.39 ng 
159.69 ng 
127.46 ng 
160.37 ng 
147.97 ng 
158.37 ng 
40.00 ng 
172.66 ng 
198.75 ng 
123.58 nq 
162.25 ng 
202.59 ng 
168.40 ng 
159.35 ng 

- - -  
9 0  
55 
214 
81 
92 
81 
97 
86 
99 
86 
91 

96 
97 
13 8 
5 9 
ui 
94 
96  
56 
85 
Y O  
89 
99 
99 
3 5 
94 
9 4 
85 
95 
55 
97 
86 
58 
82 

* Compound is ISTD 
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'OTf2L ION CHROtlRTORRQtl 
F i l e  >E2912 35.0-508.8  amu. 398 168 6 /21  2UL 

T I C  
6E 

I , , ,  

Data File: >82912::05 Quant Output Flle: 
Name: 390 SSTD160 5/21 I ns t rumen t ID: 
Misc: 2UL 

^82912::F3 
GCAMS #2 

B T L #  5 

Id File: BID390: :OP 
T i t l e :  3/90 BNA 
Last Calibration: 920731 09:37 Last Qcal Time: 930522 15:42  

Operator ID: MEL 
Quant T i m e  : 930523 15:33 
Injected a t :  930522 19:34 

Page 1 o f  3 
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O T O T R L  ION CHROHRTOBRRM 
File >02912 3 5 . 8 - 5 0 8 . 0  m u .  390 SSTDI6O 5 / 2 1  2UL 

1aeees 

T I C  
1008 1 08 1288 1388 700 9 0  

Data File: ,82912: :D5 Quant Output File: "82912::F3 
Name: 390 SSTD160 5/21 Instrument ID: GC/MS C2 
Misc:  2UL BTLI 5 

Id File: BID390::UP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 Last Qcal Time: 930522 1 5 ~ 4 2  

Operator ID:  MEL 
Quant Time : 930523 15:33 
Injected at: 930522 19:34 

Page 2 of 3 



D a t a  File: >B2912::05 Quant Output File: "B2912::F3 
Name: 390 SSTD160 5/21 Instrument ID: G W M S  #2 
M i s c :  2UL BTL# 5 

Id File: BID39O::OP 
Title: 3/90 BNA 
Last Calibration: 920731 0 9 : 3 7  

O p e r a t o r  ID: MEL 
Quant Time : 930523 15:33 
Injected at: 930522 1 9 : 3 4  

Last Qcal Time: 930522 15:42 

Page 3 of 3 
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LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE CONTINUING CALIBRATION CHECK 

0. Job Name:LOCKHEED - TAD 

Lab Code:LAS Case No.: 
Contract : - 
SAS No. : SDG No.:RF112002 

Instrument ID:GC/MS-B Calibration Date: 5/25/93 Time:1330 

Lab File ID:B2913 Init. Calib. Date(s) : 5/22/93 

Init. Calib. Times: 1542 

5/22/93 

1934 

All other compounds must me 

- 
RRF 

1.966 
1.671 
1.360 
1.484 
1.451 
1.344 
1.276 
2.229 
1.336 
1.089 
0.631 
0.648 
0.970 
0.220 
0.352 
0.623 
0.300 
0.329 
1.092 
0.466 
0.189 
0.312 
0.815 
0.535 
0.501 
0.539 
1.362 
0.680 
1.552 
2.209 

-0.391 
0.341 
1.350 
0.232 
0.148 
1.810 
0.511 

t a mi 

------ ------ 
2.039 0.800 
1.763 I 0.700 
1.405 0.800 
1.550 0.600 
1.543 0.500 
1.513 0.400 
1.329 0.700 
2.166 
1.385 0.600 
1.265 0.500 
0.703 0.300 

--KEG 0.200 
0.962 0.400 
0.204 0.100 
0.346 0.200 
0.636 0.300 
0.299 0.200 
0.339 0.200 
1.117 0.700 
0.462 
0.200 
0.313 0.200 
0.864 0.400 
0.544 
0.505 0.200 
0.538 0.200 
1.417 0.800 
0.634 
1.644 
2.296 1.300 
0.393 0.200 
0.381 
1.437 0.800 
0.224 
0.141 
i.913 0.800 
0.512 0.200 

iimum R R ~  

3.7 
5.5 
3.3 
4.4 
6.3 .~ 

12.6 
4.2 
2.8 
3.7 
16.2 
11.4 
1.9 
0.8 
7.3 
1.7 
2.1 
0.3 
3.0 
2.3 
0.9 
5.8 
0.3 
6.0 
1.7 
0.8 
0.2 
4.0 
6.8 
5.9 
3.9 
0.5 
11.7 
6.4 
3.4 
4.7 
5.7 
0.2 

.010. 

MAX 
%D 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

---- ---- 

25.0 
25.0 

25.0 
25.0 
25.0 

25.0 
25.0 

25.0 

25.0 
25.0 

FORM VI1 CLP - SV-1 3/90 
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LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE CONTINUING CALIBRATION CHECK 

0 Job Name:LOCKHEED - TAD 

Lab Code:LAS Case No. : 

Contract:- 

SAS No. : SDG No.:RF112002 

Instrument ID:GC/MS-B Calibration Date: 5/25/93 Time:1330 

Lab File ID:B2913 Init. Calib. Date ( s )  : 5/22/93 

Init. Calib. Times: 1542 

Diethylphthalate 
4-Chlorophenyl-phenylether _-  
Fluor€ 
4-Nitroaniline 
4,6-Dinitro-2-methylph enol 
N-Nitrosodiphenylamine (1) 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene - 
Carbaz ol e 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo (a1 anthracene 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Ter~henvl-dl4 

1) Cannot be seDerated from : 

1.583 
0.710 
1.418 
0.299 
0.207 
0.582 
0.333 
0.473 - . -  - 

0.258 
1.262 
1.205 
0.934 
1.759 
1.300 
1.333 
0.638 
0.238 
1.128 
1.057 
0.878 
1.300 
1.216 
0.971 
1.019 
1.013 
0.937 
0.971 ------ _ _ _ _ - _  
0.471 
1.451 
0.924 
1.755 
1.281 
0.331 
1.189 
0 .  85i 

1.567 
0.728 0.400 
1.391 0.900 
0.247 
0.198 
0.612 
0.335 0.100 
0.468 0.100 
0.252 0.050 
1.250 0.700 
1.218 0.700 
1.057 
1.693 
1.330 0.600 
1.165 0.600 
0.588 
0.265 
1.108 0.800 
1.088 0.700 
0.851 
1.282 
1.205 o.700 
1.004 0.700 
1.009 0.700 
0.941 0.500 
0.920 0.400 
0.987 0.500 

0.466 
1.510 
0.893 
1.761 
1.241 
0.344 
1.242 
0.916 

0.200 
0.700 
0.500 
0.800 
0.600 

0.800 
0.400 

amine 

5/22/93 

1934 

1.0 
2.5 
1.9 
17.4 
4.3 
5.2 
0.6 
- I t  
1.1 

2.3 
1.0 
1.1 
13.2 
3.8 
2.3 
12.6 
7.8 
11.3 
1.8 
2.9 
3.1 
1.4 
0.9 
3.4 
1.0 
7.1 
1.8 
1.6 

1.1 
4.1 
3.4 
0.3 
3.1 
3.9 
4.5 
6.9 

------ ------ 

~ lipheny .~ ~- 

All other compbunds must meet a minimum RRF of 0.010. 

FORM VI1 CLP - SV-2 

25.0 
25.0 

25.0 
25.0 ~~ ~ 

25.0 
25.0 
25.0 

25.0 
25.0 

25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 

3/90 3 0 2  



Continuing Calibrat ion Check 
tlst Coagounds 

Minimum for SPCC is 0.01 Maximum X Diff for CCC Is 25% 
- 

Compound RF RF miff CCC SPCC 
.............................. 
2-Fluorophenol 
2-Ch loropheno 1-d4 
fieno 1-d5 
Reno 1 
bis(2-Chloroethyl lether 
2-01 loropheno 1 
1,3-Dichlorobenzene 
1 ,4-Dich lorobenzene 
1,2-Dich lorobenzene-d4 

-Dichlorobenzene 
thy 1 pheno 1 e -ox$ is (1-ch loropropane l 

4-kthylphenol 
N-Ni t roso-di-n-propylamine 
Hexachloroethane 
Nit robenzene-d5 
Nitrobenzene 
lsophorone 
2-Ni t rophenol 
2 ,4-Dim thy lpheno 1 
b is(2-ChIoroethoxyhe thane 
2,4-Dich lorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroani 1 ine 
Hexach lorobutad iene 
4-Chloro-3-msthylphenol 
2-Me t hy lnapht ha lene 
Hexach lorocyclopentad iene 
2,4,6-Trichlorophenol 
2,4,5-Tr ichlorophenol 
2-01 loronaphtha lene 
.............................. 

------- ------- ------- --- ---- 
1.28077 1.24080 3.12 * 
1.18882 1.24225 4.49 * 
1.75524 1.76053 .30 * 
1.96551 2.03943 3.76 * 
1.67146 1.76329 5.49 * 
1.36000 1.40480 3.29 
1.48425 1.55033 4.45 
1.45096 1.54284 6.33 * 
,85056 ,91025 7.02 * 

1.34379 1.51283 12.58 * 
1.27624 1.32891 4.13 * 
2.22933 2.16589 2.85 ** 
1.33594 1.38509 3.68 * 
1.08872 1.26547 16.23 
,63141 .70257 11.27 * 
.47072 ,46576 1.05 * 
,64819 .63557 1.95 * 
,97014 ,96233 .81 
.21986 .20438 7.04 
.35199 .34620 1.64 
,62289 .63580 2.07 * 
,29962 ,29868 .32 * 
.32887 ,33884 3.03 * 

1.09273 1.11655 2.18 * 
,46576 ,46175 .86 ** 
,18918 .20050 5.99 ** 
.31168 .31328 .51 
,81533 ,86361 5.92 * 
.53480 .54421 1.76 ** 
.50089 ,50483 '79 
,53840 .53794 -09 

1.36198 1.41675 4.02 * 
------- ------- --_---- --- ---- 

RF - Response Factor from daily standard file at  50.00 ng 

- Average Response Factor from Initial Calibration Form UI 

!@iff - X Difference from original average or curve 

303 

CCC - Calibration Check Compounds ( * I  SPCC - System Performance Check Campounds ( * * I  



Continuing Cslibration Check 
Compounds 

niniwm iiT for SPCC is 0.01 Haximum % Diff for CCC is 25% 

Compound 
.............................. 
2-Fluorobiphenyl 
2,4,6-Tribromopheno1 
2-Ni troani 1 ine 
Dimet hy lph t ha late 
Acenapht hylene 
2 ,&Din i t ro toluene 
3-Ni t roani 1 ine 
kenaph t hene 
2,4-Dini t ropheno 1 Ci t rophenol 

enzofuran 
-Dini t ro toluene 

Diet hy lph t ha late 
4-Ch lorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dini t ro-2-methylphenol 
N-Ni t rosodiphenylamine (1) 
4-Bromophenyl-phenylether 
Hexach lorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoran t hene 
?yrene 
Terpheny l-dl4 
But ylbenzylpht ha late 
3,3'-Oichlorobenzidine 
Benzo(a )anthracene 
Chrysene 
.............................. 

- 
RF RF %Diff CCC SPCC 

------- ------- ------- _-- __-- 
1.45202 1.50978 4.05 
.33170 .34382 3.65 ** 
.68020 ,63429 6.75 ** 
1.55193 1.64382 5.92 ** 
2.20904 2.29577 3.93 
,39118 ,39332 .55 
.34080 .38103 11.80 ** 
1.34952 1.43712 6.49 * 
.23186 .22431 3.26 ** 
.14736 .14114 4.22 ** 
1.81041 1.91324 5.68 
.51102 .51229 .25 * 
1.58334 1.56683 1.04 ** 

1.41821 1.39061 1.95 * 
.71034 .72833 2.53 

.29859 .24718 17.22 ** 
,20703 ,19842 4.16 ** 
.58156 ,61199 5.23 ** 
,33831 .33456 1.11 * 
,47287 ,46845 .94 
,25837 ,25183 2.53 * 

1.26183 1.24995 .94 
1.20538 1.21802 1.05 
.93376 1.05707 13.21 ** 
1.75934 1.69304 3.77 ** 
1.30000 1.32957 2.27 * 
1.33353 1.16457 12.67 * 
.92416 ,89332 3.34 * 
,63823 ,58795 7.88 ** 
.23799 .26489 11.30 ** 
1.12806 1.10819 1.76 * 
1.05694 1.08761 2.90 
------- ------- -______ _ _ _  ---_ 

RF - Response Factor froa daily standard file at 50.00 ng 

0 - herage Response Factor from Initial Calibration Form UI 

XDiff - % Difference from original average or curve 

204 
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Continuing Calibration Check 
HSL Compounds 

ninirthum RF for SPCC is 0.01 tlaximula % Diff for CCC is 25% 

Compound 
.............................. 
b is (2-Et hy I hexyl )ph t ha 1 ate 
D i -n-oc t y 1 ph t ha late 
Benzo(b1 f luorant hene 
Benzo (k 1 f luorant hene 
Benzo(a1pyrene 
lndeno(l,2,3-cd)pyrene 
Dibenzh ,h )an thracene 
Benzo (g ,h, i Ipery lene 

- 
RF RF 

.e7806 ,85083 
1.30019 1.28152 
1.21598 1.20462 
,97131 1.00366 

1.01898 1.00937 
1.01288 ,94068 
,93658 ,91963 
.97068 ,98658 

------- ------- 
miff CCC SPM: 

3.10 ** 
1.44 ti 

.93 * 
3.33 ?f 

.94 * 
7.13 
1.81 * 
1.64 * 

---..--- --- ---- 

RF - Response Factor from daily standard 

0 - Average Response Factor from Initia 

file at 50.00 ng 

Calibration Form U1 

kDiff - X Difference from original average or curw 

CCC - Calibration Check Corapounds ( * I  SPCC - System Performance Check Coerpounds ( * * I  

- . _  - - , -  
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QUANT REPORT Page 1 

Operator ID: MEL Wuant Reu: 7 Quent Time: 930525 14:17 
Output File: "82913::F3 Injected at: 930525 13:30 
Data File: ,82913: :D5 Dilution Factor: 1.00000 
Name: 390 SSTD025 5/21 Instrument ID: GC/MS #2 
Misc: 2UL BTL# 1 

ID File: BID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 

12) 
1 3  
14) 
15  
16 1 
1 7 )  
18 1 
19 1 
2 0 )  
2 1 )  
22 
23 
24) 
25 
26 
27) 
28 1 
29 
3 0 )  
3 1 )  
32 1 
33 
34) 

38) 
39) 
4 0 )  

Compound R.T. 
-----------_------__---------- ----- 

*1,4-Dichlorobenzene-d4 9 * 32 
2-Fluorophenol 6.05 
2-Chlorophenol-d4 8.85 
Pheno 1-d5 8.91 
Pheno 1 8.95 

2-Ch loropheno 1 8.89 

1,4-Dichlorobenzene 9.36 
1,2-Dichlorobenzene-d4 9.85 

2-Me t h y 1 pheno 1 10.58 
2,2'-oxybis(l-chloropropane) 10.44 
4-Me t hy 1 pheno 1 11.05 
N-Nitroso-di-n-propylamine 10.85 
Hexachloroethane 10.81 

"Naphthalene-d8 13.12 
Nitrobenzene-d5 11.07 
Nitrobenzene 11.11 
Isophorone 11.87 
2-Nitrophenol 12.09 
2,4-D i me thy 1 pheno 1 12.56 
b is (2-Ch lo roe t hoxy)me t hane 12.71 

1,2,4-Trichlorobenzene 13.05 
Naphthalene 13.18 
4-Chloroani 1 ine 13.55 
Hexach lorobutad iene 13.87 
4-Chloro-3-methylphenol 15.32 
2-Met hylnaph tha lene 15.32 

*Acenaphthene-dl0 18.55 
Hexac h 1 o roc yc 1 open t ad i ene 16.10 
2,4,6-Trichlorophenoi 16.39 
2,4,5-Trichlorophenol 16.55 
2-Chloronaphthalene 16.79 
2-Fluorobiphenyl 16.63 
2,4,6-Tribromophenol 21.04 
2-Ni t roan i 1 ine 17.33 
Dimsthylphthalate 18.12 
Acenephthylene 18.06 

bis(2-Chloroethy1)ether 8.81 

1,3-Dichlorobenzene 9.21 

1,2-Di ch lorobenzene 9.89 

2,4-Dichlorophenol 12.93 

Last Qcal Time: 930522 15:42 

Q ion Area Conc Units q -____  __------ -------- ------- --- 
152.0 43132H 40.00 ng 98 
112.0 6685'8 45.19 ng 82 
132.0 66976 46.40 ng 95 
99.0 94919 45.52 ng 97 

93.0 95068 46.80 ng 82 
128.0 75740 46.58 ng 97 
146.0 83586 50.40 ng 94 

152.0 49 076 48.21 ng 95 
146.0 81564 50.69 ng 95 
108.0 71648 47.81 ng 99 
45.0 116774 43.95 ng 94 
108.0 74677 46.46 ng 95 
70.0 68228 47.18 ng 80 

94.0 109956 46.47 ng 96 

146.0 83182 48.71 ng 96 

117.0 3 78 79 48.42 ng 88 
136.0 154292d 40.00 ng 85 
82.0 89829 48.72 ng 83 
77.0 122579 48.82 ng 92 
82.0 185599 49.92 ng 95 

107.0 66770 48.01 ng 94 
93.0 122623 50.93 ng 88 

162.0 57604 51.85 ng 97 

127.0 89056 49.60 ng 98 
225.0 38670 52.93 ng 92 
107.0 60421 48.65 ng 10 0  
142.0 166560 51.36 ng 97 
164.0 64902J 40.00 ng 92 
237.0 44150 51.50 ng 98 
196.0 40956 51.42 ng 94 
196.0 43642 50.21 ng 93 

330.0 27893 50.U9 ng 97 
65.0 51458 46.29 ng 93 

152.0 186250 53.14 ng 94 

139.0 39418 46.43 ng 90 

180.0 65351 52.90 ng 96  
128.0 215344 50.89 ng 96 

2 0 6  ;; 162.0 114937 50.94 ng 
172.0 122485 50.96 ng 

163.0 133359 52.35 ng 86 



db erator ID: MEL 
Output File: "B2913::F3 
Data File: >82913: :D5 
Name: 390 SSTDO25 5/21 
Misc: 2UL 

ID File: BID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 

41) 
42 1 
43 
44) 
45 
46 
47 1 
48 ) 
49 1 
5 0 )  

53 1 
54) 
55 
56 1 
57) 
5% 
59) 
60) 
61) 
62 
63 
64) 
65 
66 1 
67) 
68 1 
69 1 
7 0  
7 1  1 
72 1 
73) 
74 1 
75 
76 ) 

W A N T  REPORT Page 2 

Quant Rev: 7 Quant Time: 930525 14:17 
Injected at: 930525 13:30 

Dilution Factor: 1.00000 
Instrument ID: GC/MS #2 

8TLX 1 

Last Qcal Time: 930522 15:42 

Compound R.T. Q ion 

2,6-Din i t rotoluene 18.24 165.0 
3-Nitroaniline 18.63 138.0 
Acenaphthene 18.65 153.0 
2,4-Dinitrophenol 18.?0 184.0 
4-Ni t ropheno 1 19.53 109.0 
Dibenzofuran 19.16 168.0 
2,4-Din i t roto luene 19.39 165.0 
Diethylphthalate 20.33 149.0 
4-Chlorophenyl-phenylether 20.35 204.0 
F 1 uo rene 20.21 166.0 
4-Ni t roani 1 ine 20.53 138.0 

*Phenanthrene-dl0 23.05 188.0 
4,6-Dinitro-2-methylphenol 20.63 198.0 
N-Nitrosodiphenylamine ( 1 )  20.76 169.0 
4-Bromophenyl-phenylether 21.82 248.0 
Hexach lorobenzene 22.17 284.0 
Pen t a c h 1 o r o phe n o 1 22.80 266.0 
Phenanthrene 23.13 178.0 
Anthracene 23.27 178.0 
Carbazole 23.90 167.0 
Di-n-butylphthalate 25.42 149.0 
F luorant hene 26.83 202.0 

*Ch rysene-d 12 31.32 240.0 
Pyrene 27.48 202.0 
Terphenyl-dl4 28.22 244.0 
But ylbenzylphtha late 29.99 149.0 
3,3'-Dichlorobenzidine 31.3% 252.0 
Benzo(a1anthracene 31.26 228.0 
Chrysene 31.40 228.0 
bis(2-Ethylhexy1)phthalate 31.99 149.0 

"Pery 1 ene-d12 35.43 264.0 
Di-n-octylphthalate 33.79 149.0 
Benro(b1fluoranthene 34.44 252.0 
Benzo(k)fluoranthene 34.51 252.0 
Benzo (a Ipyrene 35.28 252.0 
Indano(l,2,3-cd)pyrene 38.78 276.0 
Dibenz(a,h)anthracene 38.90 278.0 
Benzo(g,h,i)perylene 3V.76 276.0 

Area Conc Units q 
.------ -------- ------- --- 
319U9 50.98 ng 96 
30912 58.65 ng 86 
116590 52.99 ng 97 
18198 52.16 ng 91 
11450 47.49 ng 57 

41561 50.90 ng 77 
127113 50.12 ng 95 

20053 42.36 ng 82 

76523 52.23 ng 93 
41833 49.45 ng 78 
58574 49.45 ng 95 
31489 50.28 ng 98 

156292 50.28 ng 95 
152300 50.77 ng 97 
132175 55.50 ng 94 

155216 53.40 ng 84 

59088 52.06 ng 82 
112817 51.70 ng 96 

1 0 0 0 3 1 J  40.00 ng 98 
24810 48.99 rig 86 

211696 50.59 ng 96 
166248 52.81 ng 89 

173225 48.05 ng 86 
132878 48.46 ng 92 

118997J 40.00 ng 93 

87455 47.06 ng 93 
39401 60.00 ng 99 
164839 50.05 ng 97 

126558 48.23 ng 93 
161778 50.92 ng 96 

124211)/ 40.00 ng 94 
198974 50.61 ng 86 
187034 54.71 ng 96 
155832 48.72 ng 91 

146053 50.38 ng 207 86 
156718 50.59 ng 97 

142785 50.90 ng 99 
153180 50.20 ng 78 

* Compound is ISTD 



OTQL  ION CHROHQTOGRRH 
-ile )B2913 35.0-500.8 amu. . sSrm26 5/21 ~ U L  E 

188 278 370 400 Sa0 608 
i 

3 
‘ , I 1 L l ’ I  d , t , I 8 , , #  1 I t l l , , , , l ‘ , ,  11- 

56800 

52000 

48008 

Data File: >82913::IS5 
Name: 390 SSTD025 5/21 
Misc: 2UL 

Quant Output File: 
Ins t rumen t I D: 

“82913: :F3 
Gems 82 

BTL# 1 

Id File: BID39O::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 Last Q c a l  Time: 930522 15:42 

O p e r a t o r  ID: MEL 
Quant Time : 930525 14:17 
Injected at: 930525 13:30 

Page 1 of 3 
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TOTRL ION CHROHQTOI~RF~H 
ile >E2913 35.0-588.0 &mu. 396 SSf@62 5 5/21 2CIL 

T I C  
700 800 980 1000 1100 1200 1300 

' r , , I , " ~ l , " , I ~ , I , ' r , I , ' t . I r r , ' I , , r ' ~ ' ' , l l , , ' , I ' ' ~  

Data File: >B2913::D5 
Name: 3 9 0  SSTD025 5/21 
Misc: 2UL 

Quant Output File: "82913::F3 
Instrument ID:  GC/MS #2 

BTL# 1 

Id File: BID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 Last Qcal Time: 930522 15:42 

Operator ID: MEL 
Quant Time : 930525 14:17 
Injected at: 930525 13:30 

Page 2 of 3 
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TOTRL ION CHROHRTOGRON 
File ?82913 35 .0 -500 .0  amu. SST@@26 5/21 2UL :El 

1400 1600 1600 1700 1800 1900 
1 1 1 1 1 1 1 1 1 1 . 1 1 1 ' 1 1 1 1 1 1 ' 1 1  1 , ~ 1 1 , , , 1 , 1 1 ' I 1 1 *  c l d l l # l r l t r l  * l , L  

3 52880 

48000 

0 Data File: >B2913::D5 
Name: 390 SSTD025 5/21 
Misc:  2UL 

Quant Output File: "B2913::F3 
Instrument ID: GC/MS 412 

BI'LP 1 

Id File: BID390::OP 
Title: 3/90 BNH 
Last Calibration: 920731 0 9 : 3 7  Last Q c a l  Time: 930522 15:42 

Opera to r  ID: MEL 
Quant Time : 930525 14:17 
Injected at: 930525 13:30 

Page 3 of 3 
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LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE CONTINUING CALIBRATION CHECK 

e Job Name:LOCKHEED - TAD 

Lab Code:LAS Case No. : 

Contract:- 

SAS No. : SDG No.:RF112002 

Instrument ID:GC/MS-B Calibration Date: 5/27/93 Time:1141 

Lab File ID:B2928 Init. Calib. Date (s) : 5/22/93 

Init. Calib. Times: 1542 

2-Methylphenol 
2,2' -oxybis (1-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
IsoDhorone 

- 
RRF 

1.966 
1.671 
1.360 
1.484 
1.451 
1.344 
1.276 
2.229 
1.336 
1.089 
0.631 
0.648 
0.970 
0.220 
0.352 
0.623 
0.300 
0.329 
1.092 
0.466 
0.189 
0.312 
0.815 
0.535 
0.501 
0.539 
1.362 
0.680 
1.552 
2.209 
0.391 
0.341 
1.350 
0.232 
0.148 
1.810 
0.511 

------ ------ 

All other compounds must meet a mi 

2.172 0.800 
1.893 0.700 
1.472 0.800 ~~ 

1.555 0 . 600  
1.592 o.500 
1.478 0.400 
1.368 0.700 
2.349 
1.466 0.600 
1.313 0.500 
0.729 0.300 
0.654 0.200 
1.012 0.400 
0.197 0.100 
0.365 0.200 
0.660 0.300 
0.293 0.200 
0.329 0.200 
1.118 0.700 
0.441 
0.185 
0.328 0.200 
0.882 0.400 
0.452 
0.493 0.200 
0.528 o.200 
1.404 0.800 
0.624 
1.628 
2.272 1.300 
0.389 0.200 
0.327 
1.429 0.800 
0.219 
0.136 
1.934 0.800 
0.511 0.200 

5/22/93 

1934 

4.8 
9.7 
10.0 
7.2 
5.4 
9.7 
20.6 
15.5 
0.9 
4.3 
10.5 
3.7 
5.9 
2.3 
0.0 
2.4 
5.4 
2.1 
5.1 
8.2 
15.5 
1.6 
2.0 
3.1 
8.2 
4.9 
2.9 
0.5 
4.1 
5.9 
5.6 
8.1 
6.9 
0.0 

.010. 

MAX 
%D 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

---- ---- 

25.0 
25.0 

25.0 
25.0 
25.0 

25.0 
25.0 

25.0 

25.0 
25.0 

FORM VI1 CLP - SV-1 3/90 

2 1  3 



LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE CONTINUING CALIBRATION CHECK 

0 Job Name:LOCKHEED - TAD 

Lab Code:LAS Case No. : 

Contract:- 

SAS No. : SDG No.:RF112002 

Instrument ID:GC/MS-B Calibration Date: 5/27/93 Time:1141 

Lab File ID:B2928 Init. Calib. Date (s) : 5/22/93 

Init. Calib. Times: 1542 

5/22/93 

1934 

4,6-Dinitro-2-methylph enol 
N-Nitrosodiphenylamine (1) 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol - d5 

1) Cannot be seDerated from 

- 
RRF ------ ------ 
1.583 
0.710 
1.418 
0.299 
0.207 
0.582 
0.333 
0.473 
0.258 
1.262 
1.205 
0.934 
1.759 
1.300 
1.333 
0.638 
0.238 
1.128 
1.057 
0.878 
1.300 
1.216 
0.971 
1.019 
1.013 
0.937 
0.971 

0.471 
1.451 
0.924 
1.755 
1.281 
0.331 
1.189 
0.851 

lipheny 

0.748 0.400 
1.441 0.900 
0.280 
0.194 
0.609 
0.328 0.100 
0.448 0.100 
0.247 0.050 
1.260 0.700 - .  - 

1.199 0.700 
1.036 
1.624 
1.244 0.600 
1.370 0.600 
0.704 
0.242 
1.138 0.800 
1.065 0.700 
0.959 
1.524 
1.185 0.700 
1.026 0.700 
1.018 0.700 
0.940 0.500 
0.872 0.400 
0.961 0.500 

0.466 
1.487 
1.016 
1.860 
1.334 
0.348 
1.285 
0.920 

0.200 
0.700 
0.500 
0.800 
0.600 

0.800 
0.400 

amine 

1.6 
6.4 
6.3 
4.6 
1.5 
c 3  2 . 2  

4.3 
0.2 
0.5 
10.9 
7-7 . - .  

4.3 
2.8 
10.3 
1.7 
0.9 
0.8 
9.2 
17.2 
2.5 
5 - 7  
0.1 
7.2 
6.9 
1.0 

1.1 
2.5 
10.0 
6.0 
4.1 
5.1 
8.1 
8.1 

All other compounds must meet a minimum RRF of 0.010. 

FORM VI1 CLP - SV-2 

25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 

25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 

3/90 

2 1  2 



Cont inuing Calibration Check 
HSL Compounds 

Minimum 6 for SPCC is 0.01 

2-Fluorophenol 
2-Ch loropheno 1-d4 
Phenol-d5 
Pheno 1 
b is(2-Chloroet hyl )et her 
2-Ch loropheno 1 
l,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1 !2-Dich lorobenzene-d4 
1 !2-Dichlorobenzene 
2-Me t hy lphenol 
2,2 ' -ox* is (I-ch loropropane l . .  (II$ t hvl pheno 1 

it roso-di-n-propylamine 
Hexachloroethane 
Ni t robenzene-d5 
Nitrobenzene 
Isophorone 
2-Ni t ropheno 1 
2 , 4-0 i me t hy 1 pheno 1 
bis(2-Ch Ioroe t hoxylmet hane 
2,4-D i ch 1 o ropheno 1 
1,2,4-1r ichlorobenzene 
Naphtha lene 
4-Ch loroani 1 ine 
Hexachlorobutad iene 
4-Ch loro-3-me t hylpheno 1 
2-He thylnaph tha lene 
Hexachlorocyclopent ad iene 
2,4,6-Tr ichlorophenol 
2,4,5-Tr ichloropheno 1 
2-Ch loronaph t ha lene 

llaximum X Diff for CCC is 25% 

1.28077 1.33422 
1 18882 1.28466 
1.75524 1.86013 
1.96551 2.17189 
1.67146 1.89278 
1.36000 1.47153 
1.48425 1.55479 
1.45096 1.59186 
.85056 ,92048 
1.34379 1.47830 
1.27624 1 .%E9 
2.22933 2.34862 
1.33594 1.46580 
1.08872 1.31306 
.63141 ,72880 
.47072 ,46614 
,64819 ,65350 
.9?014 1.01213 
,21986 ,19746 
.35199 .36489 
.62289 ,66047 
.29962 .29335 
,32887 .32851 

1.09273 1.11806 
-46576 .44129 
,18918 ,18512 
.31168 .32773 
,81533 .88226 
,53480 .45220 
,50089 .49343 
.53840 .52849 

1,36198 1.40404 

4.17 
8.06 * 
5.98 
10.50 * 
13.24 
8.20 
4.75 
9.71 * 
8.22 * 

10.01 
7.16 
5.35 x i  

9.72 * 
20.61 
15.42 * 
.97 
.82 

4.33 * 
10.19 * 
3.66 
6.03 * 
2.09 
.ll * 

2.32 
5.25 ** 
2.14 ** 
5.15 * 
8.21 
15.45 ** 
1.49 * 
1.84 * 
3.09 

R F -  

R F -  
_ _ _  

c'- 
ccc - 

Response Factor from daily standard file at 50.00 ng 

Average Response Factor from Initial Calibration Form UI 

X Difference from original average or curve 

Calibration Check Compounds ( * I  SPCC - System Perfortnance Check Compounds (**I 

Form UII Page 1 of 3 
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2-Fluorobiphenyl 
2,4,6-Tr ibromophenol 
2-Nitroani line 
Dime t hy 1 ph t ha l a  t e 
Acenaph thy lene 
2,6-Dini t rotoluene 
3-Ni troani 1 ine 
Acenaphthene 
2,4-Dini t rophenol 
4-Ni t ropheno 1 
D i  benzofuran 

-Din it roto luene e hvl ph t ha la te 
4-0 1 oropheny 1-pheny let her 
Fluorene 
4-Ni troani 1 ine 
4,6-Din i t ro-2-rethylpheno 1 
X-Nitrosodiphenylasine (1) 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pent ach loropheno 1 
Phenanthrene 
fm t hracene 
Carbazole 
Di-n-butylphthalate 
Fluorant hene 
Pyrene 
Terphenyl-dl4 
Butvl benzylph t ha late 
3,3'-Dichlorobenzidine 
Benzo (a )an thracene 
Chr ys ene 

1.45102 1.48651 
.33170 ,34815 
.68020 ,62428 
1.55193 1.62775 
2.20904 2.27214 
,39118 ,38856 
,34080 ,32739 

1.34952 1.42887 
,23186 .21926 
,14736 .13628 
1.81041 1.93426 
.51102 ,51127 
1.58334 1.63618 
,71034 .74757 
1.41821 1.44084 
.29859 ,28045 
.20703 .19385 
.58156 ,60903 
.33831 .32767 
.47287 .44805 
,25837 .24693 

1.26183 1.25969 
1.20538 1.19933 
,93376 1.03637 

1.75934 1.62392 
1.30000 1.24394 
1.33353 1.37046 
,92416 1.01589 
.63823 ,70369 
.23799 ,24181 
1.12806 1.13754 
1.05694 1.86453 

2.45 
4.96 ** 
8.22 ** 
4.89 ** 
2.86 
.67 

3.93 ** 
5.88 
5.44 ** 
7.52 ** 
6.84 * 
.05 
3.34 ** 
5.24 
1.60 
6.07 ** 
6.37 ** 
4.72 ** 
3.14 
5.25 
4.43 
.17 
.50 

10.99 ** 
7.70 ** 
4.31 * 
2.77 
9.93 
10.26 ** 
1.61 ** 
.84 
.72 

R F -  

RF - 
. 

Of - 
ccc - 

Response Factor from daily standard file at 50.00 ng 

Average Response Factor from Initial Calibration Form V1 

% Difference from original average or curve 

Calibration Check Compounds ( * I  SPCC - Systee Performance Check Compounds (**I 

Form VI1 Page 2 o f  3 
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Hinimum RF for SPCC is 0.01 Haximum X Diff for CCC is 25% 
- 

Compound RF RF XDiff CCC SPCC 
-----____--------------------- ____-__ _ _ _ _ _ _ _  
b i s(2-Et hy I hexvl 1 ph t ha 1 at e .e7806 .95913 
Di-n-oct y lph t ha la t e 1.30019 1.52354 
Benzo(b 1 f luoranthene 1.21598 1.18457 
Benzo (k) f luorant hene .97131 1.02590 
Benzo(a Ipyrene 1.01898 1.01850 
Indeno(l?2,3-cd)pyrene 1,01288 ,93997 
Dibenz (a  !h)anthracene ,93658 .e7196 
Benzo(g,h! i Iperylene .97068 ,96145 

------- 
9.23 
17.18 
2.58 
5.62 
.05 

7.20 
6.90 
.95 

RF - Average Response Factor from Initial Calibration Form VI 

- % Difference from original average or curve ef 
CCC - Calibration Check Corapaunds ( * I  SPCC - System Performance Check Cornpounds (**I 

2 1 5  

Form UII Page 3 of 3 



QUHNT REPORT Page 1 

Operator ID: ARTURO 
Output Fi le: "82928: :F3 
Data File: ,82928: :D5 
Name: 390 SSTDO5O 5/21 
Misc: 2UL 

ID File: BID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 

Quant Reu: 7 Quant Time: 930527 12:27 
Injected at: 930527 11:41 

1.00000 Dilution Factor: 
Instrument ID: G U M S  #2 

BTL# 1 

Compound R.T.  

1 )  *1,4-Dichlorobenzene-d4 9.26 
2) 2-Fluorophenol 6.01 

4) Phenol-d5 8.87 
5) Phenol 8.91 
6 1 8.75 qO: 1,3-Dichlorobenzene 9.13 

12) 2-Methylphenol 10.54 
13) 2,2'-oxybis(l-chloropropane) 10.38 

1 5 )  N-Nitroso-di-n-propylamlne 10.79 
162 Hexachloroethane 10.73 
17) "Naphthalene-d8 13.06 
18) Nitrobenzene-d5 10.99 
19) Nitrobenzene 11.05 
2 0 )  Isophorone 11.81 
21) 2-Nitrophenol 12.03 
22 ) 2 ,4-D1me t hylpheno 1 12.50 
23) bis(2-Chloroethoxylmethane 12.65 
2 4 1 12.89 

26) Naphtha lene 13.12 
27) 4-Ch loroan 1 1  ine 13.50 
2 8 )  Hexachlorobutadiene 13.81 
29) 4-Ch loro-3-met hylpheno 1 15.30 
30) 2-Me thylnaph tha lene 15.26 
31) "Acenaphthene-dlO 18.49 
32 1 Hexach lorocyclopentad iene 16.02 
33) 2,4,6-Trichlorophenol 16.34 

2,4,5-Tr ichloropheno 1 16.53 @: 2-Chloronaphthalene 16.71 
2-F 1 uo rob i phenyl 16.55 

37) 2,4,6-Tribromophenol 20.96 
38) 2-N1 troani 1 ine 17.26 
39 1 Dime t hylph t ha late 18.04 
4 0 )  Acenaphthylene 17.98 

--------__-------------------- ----- 

3 )  2-Chlorophenol-d4 8.81 

b 1 s (2-Ch 1 oroe t hy 1 )et he r  
7) 2-Chlorophenol 8.85 

1 1,4-Dichlorobenzene 9.30 
1,2-Dichlorobenzene-d4 9.79 

1 1 )  1,2-Dichlorobenzene 9.83 

14) 4-Methylphenol 11.01 

2 ,4-D i c h 1 o r opheno 1 
2 5 )  1,2,4-Trichlorobenzene 12.99 

Last Qcal Time: 930526 10:22 J 

Q ion 

152.0 
112.0 
132.0 
99.0 
94.0 
93.0 
128.0 
146.0 
146.0 
152.0 
146.0 
108.0 
45.0 
108.0 
70.0 

117.0 
136.0 
82.0 
77.0 
82.0 

139.0 
107.0 
93.0 
162.0 

128.0 
127.0 
225.0 
107.0 
142.0 
164.0 
237.0 
196.0 
196.0 
162.0 
172.0 
330.0 
65.0 

163.0 
152. 0 

----- - 

180.0 

Area Conc Units q 
___- -__  _____-- -  ------- --- 

64088J 40.00 ng 97 
106884 53.07 ng 87 
102314 53.54 ng 97 
149015 53.60 ng 94 
173990 53.82 ng 99 

124554 49.20 ng 94 

73740 49.15 ng 99 
118427 47.79 ng 98 
109558 48.95 ng 97 
188148 50.40 ng 88 
117425 49.57 ng 95 

58384 49.61 ng 97 

133581 5 1 . 0 1  ng 89 
187273 51.81 ng 88 

104565 52.38 ng 93 
189269 50.98 ng 93 
84065 50.15 rig 97 
94142 49.64 ng 93 

3iiu400 51.01 ng 95 
12646 0 46.56 ng 97 
53051 47.77 ng 93 
93916 49.93 ng 1 0 0  

97092 J 40.00 ng 91 
54881 41.86 ng 95 

2 1 6 ; ;  
42253 49.16 ng 97 

275758 50.61 ng 94 

151631 52.73 ng 84 
117884 54.23 ng 98 

127524 48.34 ng 96 

1 0 5  189 48.88 ng 86 

2292554 40.00 ng 86 

98 53.60 ng 
56585 48.75 ng 98 

290044 

252827 49.82 ng 67 

59885 48.77 ng 98 
64140 49.85 ng 96 
170401 50.66 ng 
180410 49.30 ng 

75766 50.43 ng 88 
197552 50.93 ng 81 



QUANT REPORT Page 2 

Operator ID: ARTURU 
Output File: 92928: :F3 
Data File: >B2928::D5 
Name: 390 SSTD050 5/21 
Misc: 2UL 

ID File: BID39O::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 

4 1  1 
42 ) 
43 
44 
45 ) 
46 1 
47 

5 1 )  
52) 
53 
54) 
55 
56 )  
5 7 )  

59 1 
6 0 )  
61) 
62 1 
63 
64) 
65 1 
66 
6 7 )  
68 
6Y 1 
7 0  1 
7 1  1 
72 

Fa) 

77 
78 1 

Quant Reu: 7 Quant Time: 930527 12:27 
Injected at: 930527 11:41 

Dilution Factor: 1.00000 
Instrument ID: GC/MS #2 

BTLY 1 

2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Din I t ropheno 1 
4-Ni t ropheno 1 
Dibenzofuran 
2,4-Din 1 trot 0 luene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
F Iuorene 
4-Nitroaniline 

4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamlne ( 1 )  
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
An t h r ac en e 
Carbazole 
Di-n-butylphthalate 
Fluorant hene 

* Ch r ysene-d 12 
Pyrene 
Te rpheny 1 -d14 
But y 1 benzylpht ha 1 at e 
3,3'-Oichlorobenzidine 
Benzo (a 1 anthracene 
Ch r ysene 
b is(2-Ethylhexyl )ph t ha late 

Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo (a )pyrene 
Indeno(l,2,3-cd)pyrene 
Dibsnzla,h)anthracene 
Benzo(g,h,i)perylene 

*Phenan t hrene-d 1 0  

* Pe r y 1 en e- d 12 

18.16 
18.57 

18.84 
19 53 
19.08 
19.33 
20.25 
20.27 
20.14 
20.47 
22. 98 
20.57 
20.71 
21.74 
22.10 
22.74 
23.06 
23. 19 
23.82 
25.35 
26.76 
31.22 
27.40 
28.15 
29.91 
31.30 
31.18 
31.30 
31.91 
35 * 34 
33.71 
34.36 
34.42 
35.19 
38.64 
38.76 
39.59 

la. 59 

Last Qcal Time: 930526 10:22 

Q ion 

165.0 
138.0 
153.0 
184.0 
109.0 
168.0 
165.0 
149.0 
204.0 
166.0 
138.0 
188.0 
198.0 
169.0 
248.0 
284.0 
266.0 
178.0 
178.0 
167.0 
149.0 
202.0 
240.0 
202.0 
244.0 
149.0 
252.0 
228.0 
228.0 
149.0 
264.0 
149.0 
252.0 
252.0 
252.0 
276.0 
275.0 
276.0 

---__ 
Area __-_-- -_  - 
47158 
39734 
173415 
26610 
16540 

234751 
62050 
198575 
90728 
174867 
34037 
1552374 
37616 
118180 
63584M 
86943 
47915 

244438 
232726 
201103 
315115 
241382 
149568 t/ 
256222 
189931 
131562 
45209 

212675 
199025 
179319 
143251d 
272811 
212113 
183701M 
182376 
168314 
156136 
172160 

Conc Units q 
------- _------ --- 

51.78 ng 87 
40.43 ng 97 
50.63 ng 77 

46.96 ng 57 
50.05 ng 79 
48.06 ng 81 
51.85 ng 95 
50.37 ng 79 
50.65 ng 97 

40.00 ng 99 
52.56 ng 87 
52.47 ng 94 
50.58 ng 
52.61 ng 95 
51.12 ng 94 
50.11 ng 97 
49.39 ng 9 Y  
48.89 ng 94 
48.57 ng 95 
49.30 ng 87 

57.69 ng 84 
55.19 ng 93 
56.18 ng 91 
51.97 ng 93 
50.93 ng 99 

52.87 ng 93 
40.00 ng 94 
56.90 ng 85 
44.36 ng 93 
59.93 ng 94 
50.51 ng 2 1 7 9 7  
52.98 ng 82 
52.10 ng 99 
53.54 ng 84 

91 47.60 ng 

41.06 ng 88 

40.00 ng 96 

50.26 ng 9 6  

* Compound is ISTD 



'OTFIL IOU CHROHRTOGRFIH 
F i l e  >Et2928 35.8-500.0 amu. 399 SSTO05G 5/21 2UL 

TIC 
188 200 300 4530 500 600 700 

I ,  A, 1 I I I I ,  I ,  I , I  I ' t 1 I I L I 1  * I L 1 1 1 ' 3  1 I 1  ' 1  1 I ,  I L 1 

80008 

70800 

60000 

Data File: >82928: : 0 5  Quant Output File: 
Name: 390 SSTD050 5/21 I ns t rumen t I D: 
Misc: 2UL 

Id File: BID390::UP 
Title: 3/90 BNA 
Last Calibration: 9213731 0 9 : 3 7  

Operator ID: ARTURU 
Quant Time : 930527 12:27 
Injected at: 930527 11:41 

*B2928::F3 
G C m S  #2 

BTL# 1 

Last Qcal Time: 930526 10:22 

Page 1 of 3 
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1 
'OTCIL ION CHROtlRTOGRRH 
F i l e  >E2928 35 .0 -500 .0  amu. 39Q SSTD050 5 / 2 1  2UL 

TIC 
I , , , ,  1 , , , * 1 , , . , 1 , , ' , [  , , , ,  I , , , ,  I , , , , ,  800 1800 1280 1400 

70000 

60000 

t 
9 

Data File: , 8 2 9 2 8 :  :D5 
Name: 390 SSTD050 5 / 2 1  
Misc: 2UL 

Id File: BID390::OP 
Title: 3 / 9 0  BNA 
Last Calibration: 9 2 0 7 3 1  0 9 : 3 7  

Operator ID: ARTUHU 
Quant Time : 9 3 0 5 2 7  12:27 
Injected at: 9 3 0 5 2 7  11:41 

Quant Output File: 
Instrument ID: 

Last Q c a l  Time: 930526 10:22 

Page 2 of 3 
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a C J T n L  ION CHROflRTOGRRH 

File >e2928 35.0-500.8 smu. 390 SSTD050 6 / 2 1  2UL 
T I C  

80000 .  

70000 1 

Data File: >f32928: :D5 
Name: 3 9 0  SSTD050 5 / 2 1  
Misc: 2UL 

Id File: BID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731  0 9 : 3 7  

Operator IO: ARTURO 
Quant Time : 9 3 0 5 2 7  1 2 : 2 7  
Injected at: 9 3 0 5 2 7  1 1 : 4 1  

Quant Output File: "B2928 : :F3  
Instrument ID: GC/MS #2 

BTL# 1 

Last Qcal Time: 930526 10:22 

Page 3 of 3 
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C DFTPP T u n i n g  O p e r a t o r  R e p o r t  1 a 

File > R 2 9 8 4  390 50NG DFTPP 2UL Scan 146 
Bpk Rb 7 4 8 5 .  sue ROD DVC 6 . 8 1  afn. 

5'6 

7 7  

19s 

1 255 

4 4 2  

I 

m/z 

51 
68 
69 
70  
127 
157 
198 
I99 
2 75 
365 
441 
442 
443 

----- 

a 

I n s t r u m e n t  I D :  G W M S  A n a l y z e d  on: 5/22/93 10:23 

I o n  Abundance 
C r  i t et- ia J -------__-_------------- --------- 

30-8096 of mass 198 
Less t h a n  2% o f  mass 69 
( r e f e r e n c e  o n l y )  
Less t h a n  2% o f  mass 69 
25-75% o f  mass 198 
Less t h a n  1% o f  mass 198 
Base peak,  100% r e l a t i v e  abundance 
5-9% o f  mass 198 
1 0 - 3 0 %  o f  mass 198 
G r e a t e r  t h a n  1% o f  mass 198 
0 - 1 0 0 %  of mass 443 
40-110% o f  mass 198 
15-249s o f  mass 442 

% R e i a t i u e  Abundance 
Base A p p r o p r i a t e  
Peak  Peak 

47.7Y 47.79 
0.00 0.00 

70.72 70.72 
0.00 0.UO 

41.44 41.44 
0.00 0.00 

100.00 1 0 0 . 0 0  
6.68 6.68 
27.70 27.70 
2.20 2.20 

11.89 88.44 
74.37 74.37 
13.45 18.08 

---------- -_-------- 
S t  a tus 

Ok 
Ok 
Dk 
Ok 
O k  
ilk 
Uk 
O k  
Ok 
Ok 
Ok 
Ok 
Ok 

------- 

2 2 i  



R b  7485.  

608 

EBB :I 69 
1 

390 B8NQ OFTPP 2UL 
SUB R55 5VC 

7 7  
/ 

Scan 141 
6 . 8 1  .in 

480 

4 4 0  

2 7 5  

i 

6 . 8 1  m i n .  

442 

i 

t 

222 Instrurrrent ID: GC/MS A n a l y z e d  on: 5 / 2 2 / 9 3  10:23 



a2904 390 50NG DFTPP 2UL 
145  SUB ADD NHM DUC R b 

t i m e :  6 . 8 1  

3 6 . 9 0  
3 7 . 9 0  
3 8 . 7 5  
3 9 . 9 0  
4 1 . 0 0  
4 2 . 0 0  
4 3 . 1 5  
4 7 . 7 5  
4 8 . 2 5  
4 9 . 0 0  
4 9 . 9 0  
5 0 . 9 0  
5 1 . 9 0  
5 2 . 2 5  
5 4 . 9 0  
5 5 . 9 0  e:;: 

7 . 6 5  
5 9 . 1 5  
6 0 . 9 0  
6 1 . 9 0  
6 2 . 9 0  
6 4 . 9 0  
4 8 . 9 0  
7 2 . 9 0  
7 3 . 9 0  
7 4 . 9 0  
7 6 . 0 0  
7 6 . 9 0  
7 7 . 9 0  
7 8 . 9 0  
7 9 . 4 0  
7 9 . 9 0  
8 0 . 1 5  
8 0 . 9 0  
8 1 . 9 0  
8 2 . 9 0  
8 3 . 6 5  
8 4 . 9 0  
8 5 . 9 0  
8 7 . 1 5  

Q.%% 
9 1 . 9 0  
9 2 . 9 0  
9 3 . 5 0  
Q;, I C ;  

. 1 4 3  7 7 . 9 0  

. 579  9 8 . 9 0  
4 . 2 4 0  100 .00  

. 6 5 9  101.tiO 

. 3 5 2  1 0 2 . 9 0  

.249  106 .00  
- 1 2 0  1 0 7 . 0 0  
. 0 9 8  1 0 8 . 0 0  
, 1 6 9  1 0 9 . 0 0  

1 2 . 0 2 8  109 .90  
4 7 . 7 9 3  1 1 1 . 0 0  

2 . 3 3 4  111 .?0  
. 1 2 5  1 1 2 . 5 0  
. 2 9 4  1 1 5 . 6 5  

1 . 8 5 7  116 .00  
.200  117.00 

4 . 1 0 6  117 .90  

, 1 1 1  1 2 3 . 0 0  
. 2 6 3  1 2 3 . 9 0  
. 5 6 1  125 .00  

1 . 7 1 5  1 2 7 . 0 0  
1 . 1 1 8  128 .00  

7 0 . 7 2 4  1 2 9 . 0 0  
. 0 5 8  130 .00  

4 . 0 3 9  1 3 1 . 0 0  
7 . 9 9 8  1 3 2 . 2 5  
3 . 2 3 3  134 .00  

5 2 . 0 3 7  1 3 5 . 0 0  
3 . 2 6 0  1 3 6 . 0 0  
3 . 0 6 4  1 3 7 . 0 0  

. 0 8 U  1 3 7 . 9 0  
2 . 2 9 3  1 3 9 . 5 0  

. 1 4 3  1 4 1 . 0 0  
3 . 2 4 6  1 4 2 . 0 0  

, 5 6 6  1 4 2 . 9 0  
. 8 5 5  1 4 6 . 2 5  
.156 1 4 6 . 9 0  
. 3 5 2  1 4 8 . 0 0  
.V53 148 .90  
.040  1 5 0 . 0 0  
. O B 0  1 5 1 . 1 5  
.147 151 .50  
. 6 9 9  151 .75  
. 7 3 5  1 5 3 . 0 0  

4 . 6 5 4  153 .90  

1 1 1  I F G  n n  

. 0 9 a  1 0 4 . 9 0  

. i 7 a  1 2 1 . 9 0  

- 0 8 9  1 5 4 . 4 0  

2 . 7 7 9  157 .90  
2 . 7 0 8  1 5 8 . 5 0  

1 . 7 7 7  1 6 0 . 0 0  
.45Y 161 .00  
. 7 1 7  1 6 4 . 0 0  
. I 6 9  1 6 5 . 0 0  

1 . 5 1 4  1 6 6 . 0 0  
. 4 8 5  167 .00  

26.707 167 .90  
3 . 8 1 7  1 6 9 . 0 0  

.428  1 7 1 . 6 5  

. 0 4 9  173 .00  

. 0 6 2  1 7 4 . 0 0  

.539  1 7 4 . 1 5  
5 . 5 6 7  1 7 5 . 0 0  

. 7 6 2  1 7 7 . 0 0  

.E95 179 .00  

.396  1 8 0 . 0 0  
, 4 2 8  1 8 1 . 0 0  

4 1 . 4 3 8  1 8 2 . 0 0  
3 . 1 7 5  185 .00  

1 6 . 0 0 1  186 .00  
, 9 0 4  187 .00  
.196  1 8 8 . 5 0  
, 0 8 9  1 8 9 . 0 0  
. 5 3 4  1 9 1 . 0 0  

.423  1 9 3 . 0 0  

. 3 6 1  1 9 5 . 0 0  . 169 15’6.00 
, 0 7 1  1 9 8 . 0 0  

1 . 5 9 9  15’9.00 
, 7 0 8  2 0 0 . 0 0  
. 2 2 3  2 0 1 . 1 5  
.085  2 0 1 . 5 0  
.770  2 0 2 . 9 0  

1 . 8 5 3  204.tiO 
.325  2 0 5 . 0 0  
.062  2 0 6 . 0 5  
. I 6 0  2U7.05 
.316  2 0 7 . 9 5  
. 1 7 4  2 1 0 . 7 0  
. 5 3 9  2 1 0 . 9 5  
.316  2 1 1 . 4 5  
. 0 4 5  2 1 5 . 0 5  

. i 9 i  158 .75  

9 . 5 9 4  1 6 5 . 6 5  

.46a  1 7 6 . 0 0  

. a 5 1  1 9 2 . 0 0  

G L I z  c ) ‘ I L  O l Z  

3 

.356 2 1 9 . 8 0  

.125  2 2 1 . 0 5  

. I 4 3  2 2 2 . 0 5  

.405  2 2 3 . 0 5  

. 5 6 1  2 2 4 . 0 5  

. lo7 2 2 5 . 0 5  

. 0 6 7  227 .05  

.379  229 .05  
3 . 0 7 3  2 3 0 . 9 5  

.917  2 3 1 . 9 5  

. I 7 4  2 3 4 . 0 5  

. 0 5 4  2 3 4 . 9 5  

.267  2 3 6 . 9 5  

.672 2 3 9 . 0 5  

.062 2 3 9 . 9 5  
1 . 1 3 6  2 4 1 . 0 5  

, 4 2 8  2 4 2 . 0 5  

2 . 2 3 1  2 4 4 . 0 5  
1 . 3 6 3  2 4 5 . 0 5  

.592  2 4 6 . 0 5  
,089  2 4 7 . 2 0  
.873  2 4 8 . 2 0  

9 . 2 2 3  2 4 9 . 0 5  
2 . 3 9 1  2 5 0 . 0 5  

, 1 0 7  2 5 3 . 0 5  
. 3 2 1  2 5 4 . 0 5  
.169  2 5 5 . 0 5  
.922  2 5 6 . 0 5  
, 6 9 5  2 5 7 . 0 5  

3 . 0 1 0  2 5 9 . 0 5  
~ 0 U . 0 0 0  2 6 5 . 0 5  

.370  2 7 3 . 0 5  

.151 2 7 4 . 0 5  

. 5 7 4  2 7 5 . 0 5  

. l o 2  2 7 6 . 0 5  
2 . 0 4 9  2 7 7 . 0 5  
4 . 1 1 5  2 7 8 . 0 5  

1 7 . 3 7 2  2 8 2 . 0 5  
2 . 0 5 3  2 8 2 . 9 5  

, 4 4 5  2 8 3 . 3 0  
.637  2 8 5 . 2 0  
.517  2 8 5 . 8 0  
. 0 6 7  2 9 0 . 8 0  
. 2 6 7  2 9 1 . 5 5  

, 5 3 9  2 2 6 . 0 5  

. 3 a 7  2 4 3 . 0 5  

. i 2 5  2 5 8 . 0 5  

6 . 6 8 0  2 7 0 . 0 5  

r1,7 I *-$ *-> 7 r, 9. 

. 1 1 1  2 9 6 . 0 5  
7.4U1 2 9 6 . 9 5  

.209  3 0 2 . 0 5  

. 7 1 3  3 0 3 . 0 5  
1 0 . 3 4 5  3 0 4 . 0 5  

2 . 4 2 3  3 1 0 . 0 5  
.209 3 1 2 . 7 0  

3 . 2 7 8  3 1 3 . 0 5  
, 5 6 1  3 1 4 . 0 5  
, 3 7 4  3 1 4 . 5 5  
.062 3 1 5 . 7 0  
.I60 3 1 6 . 0 5  
.165 3 2 0 . 9 5  
.209  323 .05  
.120  3 2 4 . 0 5  
. O B 0  3 2 6 . 9 5  
, 2 2 3  327 .95  
.405  3 3 2 . 0 5  
.726 3 3 3 . 0 5  

11 .418  3 3 3 . 4 5  
1 . 2 0 2  3 3 4 . 0 5  
1 . 2 0 2  3 3 5 . 0 5  

.218  3 4 1 . 0 5  
,049 3 4 6 . 0 5  
.343  3 5 2 . 0 5  
, 1 1 1  3 5 3 . 0 5  
.160  3 5 4 . 0 5  
.312  3 5 5 . 0 5  

5 2 . 6 1 2  3 6 5 . 0 5  
7 . 9 5 4  3 6 5 . 9 5  

.615 3 7 1 . 2 0  
2 .636  3 7 2 . 0 5  

.436 3 7 2 . 9 5  
, 9 2 2  3 8 2 . 9 5  
.062  3 8 4 . 2 0  

1 . 7 2 8  3 9 0 . 0 5  
4 . 4 3 1  3 9 0 . 9 5  

2 7 . 6 9 5  3 9 1 . 8 0  
3.438 4 0 1 . 9 5  
1 . 8 5 7  4 0 2 . 9 5  

.245  4 0 4 . 0 5  

.098  4 2 1 . 0 5  
, 1 5 1  4 2 1 . 9 5  
.125 4 2 3 . 0 5  
.338 4 2 3 . 9 5  
,045  4 2 4 . 8 0  
. 1 3 4  4 4 1 . 0 5  
.049 4 4 2 . 0 5  

5 . 7 4 9  
.762 
.076 
.592  
.205  
,116  
.067  
.053  
, 2 7 6  
.579  
.067 
.298  
.138  

2 . 6 0 5  
.338  
. 3 1 2  
. 1 8 7  
. 125  
, 1 6 5  . 062 

1 .309  
. 2 5 4  
.1Y6 
.370  
.610  
410  

.681  

.178  
2 . 2 0 0  

* 307  
, 0 5 8  

1 . 1 7 1  
.191  
‘ 3 0 3  
, 0 6 2  
.147  
.138  
.076  
, 2 8 1  
. 4 4 1  
.156 
. 5 0 3  
, 5 4 3  

4.164 
, 8 0 2  
. 0 9 8  

11 .895  
7 4 . 3 7 1  
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, 2 8 1  157.00 . 325  218.05 .263 

Instrument ID: GC/MS Ane!yzsd on: 5 / 2 2 / 9 3  10:23 
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C DFTPP Tun ing  O p e r a t o r  R e p o r t  3 

m / z  

51 
68 
69 
70  
127 
197 
198 
199 
275 
365 
441 

/--- 

I n s t r u m e n t  I D :  GC/MS Ana lyzed  on: 5/25/93 12:52 

I o n  Abundance 
C r  i t e r  i a  

% R e l a t  i u e  Abundance 
Base A p p r o p r i a t e  
Peak Peak S t a t u s  _-____-__-_-------_--------------- ---------- ---------- ------- 

30-8056 o f  m a s s  198 41.38 41.38 O k  
Less  than 2% o f  mass 69 0 . 0 0  0 . 0 0  Ok 
( r e f e r e n c e  o n l y )  68.67 68.67 O k  
Less than 2% o f  mass 69 .23 . 3 4  Ok 
25-7556 o f  mass  198 40.57 40.57 Ok 
Less than 1% o f  mass 198 0 . 0 0  0.00 ilk 
Base peak, 100% r e l a t i v e  abundance 100.00 100.00 Ok 
5-9% o f  mass 198 6.78 6.78 Ok 
10-30% o f  mass 198 26.87 26.87 Ok 
G r e a t e r  than 1% o f  mass 198 -. 1.90 1.90 O k  
0-100% o f  mass 443 11.79 90 .56  Ok 
40-110% o f  mas8 198 67.73 67.73 Ok 
15-24% o f  mass 442 13.02 19.22 Ok 

2 2 5  



__ -._L 

2UL Scam 144 F i l e  >BO006 390 50NG D f T P P  
Bpk Ab 2740.  SUB RDD DVC 6.80 min.  

C9 

i 7  , 

206 

.- ----- 
F i l e  >E0006 390 50NG DFTPP 2UL 
6pk  Rb 1856.  SUB RDD DVC 

442 
-’. 

226 

Instrument ID: G W MS Analyzed on: 5 / 2 5 / 9 3  12:52 



>BO006 390 50NG DFTPP 2UL 
144 SUB ADD NRM DUC 

F i l e :  >6D006 Scan #: 144 R e t n .  t i m e :  6 . 8 0  

3 5 . 5 0  
3 8 . 9 0  
4 2 . 2 5  
4 2 . 4 0  
4 3 . 9 0  
4 4 . 7 5  
4 8 . 1 5  
5 0 . 0 0  
5 0 . 9 0  
5 1 . 9 0  
5 3 . 1 5  
5 3 . 9 0  
5 4 . 2 5  
5 6 . 0 0  &i 
6 1 . 9 0  
6 2 . 5 0  
6 2 . 9 0  
6 4 . 0 0  
6 4 . 2 5  
6 5 . 1 5  
6 8 . 9 0  
7 0 . 5 0  
7 1 . 0 0  
7 2 . 6 5  
7 2 . 9 0  
7 4 . 0 0  
7 5 . 0 0  
7 6 . 0 0  
7 7 . 0 0  
7 8 . 0 0  
7 9 . 0 0  
7 9 . 5 0  
8 0 . 0 0  
8 1 . 0 0  
8 1 . 6 5  
8 2 . 0 0  
8 3 . 0 0  

. 2 3 1  8 4 . 0 0  
2 . 4 2 1  8 6 . 0 0  

, 5 4 7  8 7 . 6 5  
.280 9 0 . 9 0  
.645 9 1 . 1 5  
. 9 3 7  9 2 . 0 0  
.389  9 2 . 4 0  

1 1 . 9 2 1  9 3 . 0 0  
4 1 . 3 8 2  9 3 . 9 0  

2 . 5 0 6  9 5 . 9 0  
.377  9 6 . 6 5  
.243 9 7 . 0 0  
. 1 3 4  9 8 . 0 0  

1 . 0 3 4  9 9 . 0 0  
2 . 1 9 0  1 0 0 . 9 0  

.742 1 0 1 . 4 0  

.608  1 0 2 . 0 0  
, 7 9 1  1 0 2 . 5 0  
.426  1 0 3 . 0 0  

2 . 0 9 2  1 0 5 . 0 0  
,438  1 0 6 . 1 5  
,450  1 0 7 . 0 0  
.268 1 0 8 . 0 0  

6 8 . 6 6 6  1 0 9 . 1 5  
. 2 3 1  1 1 0 . 0 0  
.572  1 1 1 . 0 0  
.645 1 1 6 . 1 5  
.353  1 1 7 . 0 0  

4 . 3 3 0  1 2 1 . 4 0  
7 . 6 6 3  1 2 2 . 1 5  
1 . 5 6 9  1 2 2 . 9 0  

4 9 . 3 6 1  1 2 5 . 0 0  
3 . 7 2 2  1 2 6 . 0 0  
2 . 3 6 0  1 2 7 . 0 0  

.316 1 2 8 . 1 5  
2 . 5 7 9  1 2 9 . 0 0  
3 . 4 5 5  1 3 0 . 0 0  

.316 1 3 0 . 2 5  
1 . 0 7 0  131.15 

. 9 3 7  

.778 1 3 3 . 9 0  

.450 1 3 5 . 0 0  

.377 1 3 5 . 9 0  

.730 1 3 7 . 0 0  

.377 1 3 7 . 4 0  

.730 1 4 1 . 0 0  
,243 1 4 2 . 2 5  

4 . 6 3 4  1 4 5 . 9 0  
.268 1 4 6 . 2 5  
.219 1 4 7 . 0 0  
.268 1 4 8 . 0 0  
.462 1 4 8 . 9 0  

3 .479  1 5 1 . 1 5  
2 . 7 8 6  1 5 1 . 7 5  
2 . 1 0 4  1 5 4 . 1 5  

,146 1 5 5 . 1 5  
.438 1 5 6 . 0 0  
.219 1 5 6 . 9 0  
.365 1 5 9 . 0 0  

1 . 3 1 4  1 6 1 . 1 5  
. 2 6 8  1 6 5 . 0 0  

1 0 . 9 8 4  1 6 6 . 0 0  
1 .910  1 6 6 . 1 5  

.535 1 6 7 . 1 5  
2 5 . 3 0 1  1 6 8 . 1 5  

3 . 5 5 2  1 6 9 . 1 5  
.462 1 6 9 . 6 5  

6 . 7 1 5  1 7 2 . 2 0  
.195 1 7 4 . 0 5  
.620  1 7 5 . 0 5  

1 . 2 7 7  1 7 8 . 9 5  
.426 1 7 9 . 9 5  
.669 1 8 1 . 0 5  

4 0 . 5 6 7  1 8 1 . 5 5  
3 . 0 4 1  1 8 5 . 0 5  

1 5 . 9 1 0  1 8 6 . 0 5  
1 . 6 5 4  1 8 7 . 0 5  

.316 1 8 7 . 9 5  

.377  1 9 1 . 0 5  

Inst rument  ID:  GC/MS 

. 243  1 9 2 . 8 0  
1 . 1 3 1  1 9 6 . 0 5  

.328 197.5’5 

.633 1 9 8 . 9 5  

.195 1 9 9 . 8 0  
1 . 2 1 6  2 0 1 . 3 0  

. 608  202 .95  

.389 2 0 4 . 0 5  

. 3 4 1  2 0 5 . 0 5  

. 5 8 4  2 0 6 . 0 5  
1 . 2 1 6  207 .05  

. 5 1 1  2 0 7 . 9 5  

.316 2 0 8 . 8 0  
- 2 4 3  2 1 0 . 8 0  
. 7 5 4  2 1 1 . 4 5  
.730  2 1 6 . 9 5  
.985 2 1 7 . 9 5  
. 2 1 9  2 2 1 . 0 5  
. 2 3 1  2 2 3 . 0 5  
.815 2 2 4 . 0 5  

1 . 2 2 9  2 2 5 . 0 5  
. 8 6 4  2 2 5 . 9 5  
.243  2 2 7 . 0 5  

3 . 2 9 6  2 2 7 . 9 5  
1.411 2 2 8 . 9 5  

.243  2 3 1 . 9 5  

.316  2 3 4 . 3 0  

. 1 3 4  2 3 5 . 0 5  
,438  2 3 7 . 0 5  
.742  2 3 9 . 9 5  

1 . 7 3 9  2 4 3 . 0 5  
.255 2 4 4 . 0 5  
. 5 8 4  2 4 5 . 0 5  
.146  2 4 5 . 9 5  

1 . 0 3 4  2 4 6 . 9 5  
9 . 5 9 7  2 5 5 . 0 5  
2 . 5 7 9  2 5 6 . 0 5  

.182 2 5 6 . 9 5  
,414 2 5 7 . 9 5  

.158 2 6 4 . 9 5  
1 . 8 7 3  2 7 2 . 9 5  

100.000 2 7 4 . 0 5  
6 . 7 7 5  2 7 5 . 0 5  

.255 2 7 5 . 9 5  

.353  2 7 7 . 0 5  

.328  2 7 8 . 3 0  
2 . 6 6 4  2 9 2 . 9 5  
3 . 0 1 7  2 9 4 . 0 5  

1 8 . 9 2 7  2 9 5 . 0 5  
2 .530  2 9 6 . 0 5  

.438 2 9 6 . 9 5  

.207  303 .05  

. 2 3 1  3 1 3 . 5 5  

.669  3 1 6 . 0 5  
3 . 4 6 7  3 2 0 . 9 5  

.730 321 .20  
6 . 4 9 6  3 2 3 . 0 5  

. 8 8 8  327 .05  
9 . 9 6 2  3 3 2 . 9 5  
3 . 1 3 8  334 .05  

.304  3 3 5 . 0 5  
3 . 7 2 2  3 4 5 . 8 0  

.608 3 5 1 . 9 5  

.620 3 5 4 . 0 5  

.182 3 6 4 . 9 5  

. 2 0 7  3 7 2 . 0 5  

. 3 0 4  4 0 2 . 9 5  

.462 4 0 3 . 9 5  
,219 4 2 0 . 9 5  
.608 422 .20  

10.704 423 .05  

1 . 3 9 9  4 4 1 . 0 5  
.426 4 4 2 . 0 5  

5 2 . 3 4 2  4 4 3 . 0 5  
6 . 4 8 3  4 4 4 . 0 5  

.608 4 5 4 . 2 0  

1 . 5 6 9  4 2 4 . 0 5  

2 . 2 3 8  4 5 4 . 5 5  

Analyzed on: 5 / 2 5 / 9 3  1 2 : 5 2  

,450 
1 . 3 8 7  
3 . 4 7 9  

2 6 . 8 7 0  
3 . 2 6 0  
1 . 7 7 6  

.207  

. 3 4 1  
, 2 0 7  
.207  

5 . 3 1 6  
.584  
,657  
, 1 3 4  
. 3 4 1  
. 2 3 1  
.219 

1 . 7 7 6  
,389 
.487  

1.107 
.158 
.268 
.243 
. 6 6 9  

1 . 8 9 8  
. 8 6 4  
.438 
,292  
. 5 1 1  
.316 

4 . 2 8 2  
, 3 0 4  

1 1 . 7 8 7  
6 7 . 7 2 9  
1 3 . 0 1 5  

1 . 1 4 3  
.401 
,255  
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E DFTPP T u n i n g  O p e r a t o r  R e p o r t  1 

442 
/ 

200 

495 296 323  365 423 
\ '  

. l i  

- 
F i l e  >BO008 441.7-442.7  arnu.390 50NG DFTPP 2UL 

PT E I P  

-8 u 

-6 0 

-4 0 

-20 

600 

500 

400 

300 

200 

106 

File >Bn@e8 39B 6@N6 DFTPP 2UL Scan 142 
Bpk Flb 3557. SUB ROD DVC 6 . 7 5  m i n .  

198 

I 

m/z 

5 1  
68  
6V 
7 0  

127  
197  
198  
199 
2 75  
365  
4 4 1  
442  

----- 

I n s t r u m e n t  I D :  G W M S  A n a l y z e d  on:  5/ 7 / 9 3  1 : 1 8  

% R e l a t  iue Abundance 
I o n  Abundance Base A p p r o p r i a t e  

C r i t e r i a  Peak Peak 
------__-----_-_____-------------- --_------- ---------- 
30-80% o f  mass 1V8 4 1 . 3 1  4 1 . 3 1  
L e s s  t h a n  2% o f  mass 6 9  0.uu 0 . 0 0  
( r e f e r e n c e  o n l y )  6 4 . 2 7  6 4 . 2 7  
L e s s  t h a n  2% o f  mass 69 . 1 9  ,254 
25-75% o f  mass 198 3 9 . 8 5  3V.85 
L e s s  t h a n  1% o f  mass 1V8 . 3 5  .335 
Base peak ,  100% r e l a t i v e  abundance 1 0 0 . 0 0  1 0 0 . 0 0  
5 4 %  o f  mass 198 6.UV 6 . U V  

2 5 . 0 6  2 5 . 0 6  10-30% o f  mass 198 
G r e a t e r  t h a n  1% o f  mass 198 2 . 3 0  2 . 3 0  
0-100% o f  mass 443 1 1 . 0 9  8 1 . 5 3  
4 0 - i i a %  o f  mass 1V8 7 0 . 0 8  7 0 . 0 8  
15-24% o f  mass 442 1 3 . 6 0  1 9 . 4 0  

s t a t u s  

Uk 
Uk 
Uk 
Uk 
Ok 
Uk 
Uk 
Rk 
Ok 
Uk 
O k  
ilk 
Ok 

------- 

2 2 8  



6.75 inin. 

Instrument IO: G W M S  Analyzed on: 5 / 2 7 / 9 3  11:18 2 2 5  



TED008 3 9 0  5 0 N G  DFTPP 2UL 
1 4 2  SUB ADD NRH DUC 

File: > E D 0 0 8  S c a n  41: 142 R e t n .  t ime :  6.75 

m/z I n t .  m/z I n t .  m/z 

37.75 .206 86.90 .365 136.90 
38.90 2.914 87.25 .244 138.15 
41.90 .253 87.90 .187 140.90 

45.40 .206 90.90 1.068 142.25 
47.50 ,394 91.75 ,834 143.15 
47.65 .253 93.00 4.601 145.65 
48.25 ,328 93.90 .562 147.00 
48.75 - 2 9 1  94.15 .216 148.00 
50.00 10.655 96.00 .497 149.00 
50.90 41.308 98.00 2.774 151.25 
51.90 1.743 99.00 3.748 152.90 
53.00 .150 100.40 .544 154.00 
54.00 .319 100.90 1.537 155.15 
55.00 .525 102.40 ,150 156.00 

1.612 103.00 .553 157.15 6:;: 2.305 103.90 ,544 159.00 
.234 105.00 1.031 159.65 

59.25 .365 106.25 .216 160.00 
61.40 .787 107.00 11.423 161.15 
61.90 .665 108.00 .900 166.15 
62.25 .169 108.50 .159 167.00 
62.75 1.612 109.15 . 0 7 5  168.15 
63.00 .504 110.00 27.045 171.95 
64.90 1.021 111.00 4.217 172.95 
67.00 .581 112.00 ,225 174.05 
67.40 .731 115.15 .150 175.05 
67.65 .309 116.00 .722 175.80 
68.90 64.268 117.00 6.597 177.05 
70.15 . 1 8 7  118.00 .750 177.95 
70.50 .384 123.00 1.855 178.95 
73.00 .394 124.00 .609 180.05 
73.90 4.198 125.15 .665 181.05 
75.00 6.485 125.50 .141 184.95 
76.00 2.371 127.00 39.846 186.05 
77.00 48.524 128.00 3.692 187.05 

78.90 3.186 130.00 1.528 190.70 
79.90 2 . 1 6 5  131.00 .I59 191.20 
81.00 3.008 132.00 .159 191.30 
82.00 .375 133.50 .lo3 191.55 

------------- ------------- -------- 

43.90 .066 90.50 .3no 141.90 

77.90 4.180 129.00 17.215 187.95 

.797 135.00 1.312 193.05 

.328 135.90 .122 196.05 

.365 

I n t .  m/z I n t .  m/z I n t .  
---_--------- ------------- 

.375 196.80 ,347 258.05 2.080 

.122 197.95 100.000 259.05 .497 
1 . 6 5 ~  i ~ a . 9 5  6.091 264.95 .365 
.178 200.80 .112 266.70 .150 
.572 201.20 .394 273.05 1 .987 

.159 274.05 4.957 .628 202.30 
,187 2U4. 0 5  2.474 275.05 25.059 

1.125 2155.05 3.739 276.05 3.158 
1.349 206.05 16.821 276.95 1.743 
.525 207.05 1.696 277.95 .178 

1.087 208.05 .347 283.05 .281 
.309 208.95 .I22 293.05 .356 
.600 209.70 .244 296.05 5.398 
,956 210.05 .469 296.95 .225 
.Y75 210.45 .253 299.55 .122 
.309 210.80 1.106 301.95 .103 
.122 216.05 .365 303.05 .881 
.281 216.95 5.070 313.95 .394 
.412 217.95 .337 315.95 .328 
.825 218.45 .112 323.05 1.200 
.272 220.95 5.923 323.95 .187 

3.252 221.815 .750 326.80 .2Y 1 
1.359 222.95 1.190 327.95 .291 
.225 224.05 10.514 331.70 * 159 
.347 224.95 3.064 334.05 1.106 
,384 227.05 3.486 334.30 .328 

1.415 228.05 .3U0 341.05 * 1 5 0  
.234 228.80 .365 353.05 .131 
,956 231.05 ,206 354.05 .375 
.225 231.3U .I87 364.95 2.296 

2.183 233.80 .131 365.80 .225 
1.593 235.05 .375 372.05 .937 
,478 241.95 .3u9 402.45 .131 

1.321 243.05 .722 402.95 .375 
9.943 244.05 9.427 421.05 - 4 0 3  
2.099 244.95 1.518 421.80 .440 
.150 245.95 1.528 423.05 4.292 
.281 249.05 .2Y1 424.05 .609 
.544 253.20 ,141 441.05 11. 086 
.178 253.80 .300 441.95 70.078 

1.059 255.05 47.353 443.05 13.598 
.937 256.05 5.894 443.95 .806 

2.961 256.95 .225 494.70 .112 

I n s t r u m e n t  ID: GC/MS A n a l y z e d  on: 5/27/93 11:18 230 



LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Qb Job Name:LOCKHEED - TAD 

Lab Code:LAS Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 31.19 (G/L) G 

Level: (low/med) LOW 

% Moisture: 0 decanted: (Y/N) N 

Concentrated Extract Volume: 1000.00 

Injection Volume: 2.00 (UL) 

GPC Cleanup: (Y/N) Y pH: 0.0 

CAS NO. COMPOUND 

Contract:- 

SAS No. : 

CUSTOMER SAMPLE NO. 

I SBLKOl I 
SDG No.:RF112002 

Lab Sample ID:AD1584 

Lab File ID: B2918 

Date Received: / / 

Date Extracted: 5/20/93 

(uL) Date Analyzed: 5/25/93 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

640. 
640. 
640. 
640. 
640. 
640. 
640. 
640. 
640. 
640. 
640 - 

~ 

640. 
640. 
640. 
640. 
640. 
640. - - -  
64W. 
640. 
640. 
640. 
640. 
640. 
640. 
640. 

1600. 
640. 

1600. 
640. 
640. 
640. 

1600. 
640. 

1.00 

Q 

U 
U 
u 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 

FORM I - CLP SV-1 



LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

51-28-5---------2,4-Dinitrophenol 
100-02-7------- -4-Nitrophenol 
132-64-9--------Dibenzofuran 
121-14-2--------2,4-Dinitrotoluene 
84-66-2-------- -Diethylph thalate 
7005-72-3-------4-Chlorophenyl-phenylether 
86-73-7--------- Fluorene 

534-52-1--------4,6-Dinitr0-2-methylphenol 
86-30-6---------N-Nitrosodiphenylamine (1) 
101-55-3------- -4-Bromophenyl-phenylether 
118-74-1--------Hexachlorobenzene 
87-86-5---------Pentachlorophenol 
85-01-8---------Phenanthrene 
120-12-7------- -Anthracene 
86-74-8---------Carbazole 
84-74-2-------- -Di-n-butylph thalate 
206-44-0--------Fluoranthene 
129-00-0--------Pyrene 
85-68-7---------Butylbenzylph thalate 
g1-94-1--------- 3,3’-Dichlorobenzidine 
56-55-3---------Benzo(a)anthracene 
218-01-9--------Chrysene 
117-81-7--------bis(2-Ethylhexyl)phthalate 
117-84-0--------Di-n-octylph thalate 
205-99-2--------Benzo(b)fluoranthene 
207- 08 - 9 - - - - - - - -Benzo (k) f 1 uoranthene 
50-32-8-------- -Benzo (a) pyrene 
193-39-5-------- Indeno (1,2,3 - cd) py rene 
53-7O-3---------Dibenz(arh)anthracene 
191-24-2 - - - - - - - -Benzo (9 ,  h, i) perylene 

-4-Nitroaniline 100-01-6------- 

a b  Job Name:LOCKHEED - TAD 

1600. 
1600. 
640. 
640. 
640. 
640. 
640. 
1600. 
1600. 
640. 
640. 
640. 
1600. 
640. 
640. 
640. 
640. 
640. 
640. 
640. 
640. 
640. 
640. 
640. 
640. 
640. 
640. 
640. 
640. 
640. 
640. 

Lab Code:LAS Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 31.19 (G/L) G 

Level : (low/med) LOW 

% Moisture: 0 decanted: (Y/N) N 

Concentrated Extract Volume: 1000.00 

Injection Volume: 2.00 (UL) 

GPC Cleanup: (Y/N) Y pH: 0.0 

CUSTOMER SAMPLE NO. 

Contract:- I SBLKol I 
SAS No. : SDG No.:RF112002 

Lab Sample ID:AD1584 

Lab File ID: B2918 

Date Received: / / 
Date Extracted: 5/20/93 

(uL) Date Analyzed: 5/25/93 

Dilution Factor: 1.00 

Q 

U 
U - 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U - 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
IJ 

(1) - Cannot be seperated from Diphenylamine 

FORM I - CLP SV-2 3/90 
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LOCKHEED ANALYTICAL LABORATORY 

TENTATIVELY IDENTIFIED COMPOUNDS 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Job Name:LOCKHEED - TAD 

Lab Code:- Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 31.19 (g/ml) G 

Level: (low/med) LOW 

% Moisture: 0 decanted: (Y/N) 

Contract : - 
SAS No. : 

N16 

Concentrated Extract Volume: 1000.00 

CUSTOMER SAMPLE NO. 

I SBLKol I 
SDG No.:RF112002 

Lab Sample ID:AD1584 

Lab File ID: B2918 

Date Received: / / 
Date Extracted: 5/20/93 

Date Analyzed: 5/25/93 

1.00 Injection Volume: 2.00 (UL) Dilution Factor: 

GPC Cleanup: (Y/N) Y pH: 0.0 

Number TICS Found: 0 

1. 
2. 
3 

_ _  
r 
b .  
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23 e 

24. 
25. 
2 6 .  
27. 
28. 
29. 
30. 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

I I 
I I 

1 -  I 

I I 
I I 

I I 
I I 

I I  
l l  
I I 

I I 

1 1  
I I 
I I 

1 -  I 

I I 
I I 

I I 

I I  
I I 

FORM I - CLP SV-TIC 3/90 
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QUANT REPORT Page 1 

Operator ID: MEL 
Output File: *82918::F3 
Data File: >B2918: :55 
Name: 390 A51584 BLK 
Misc: 2UL 31.19G:lML 

ID File: BID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 

Quant Reu: 7 Quant Time: 930525 19:57 
Injected at: 930525 19:lO 

Dilution Factor: 1. 0 0 0 0 0  
Instrument ID: GC/MS #2 

BTL# 5 

Last Qcal Date: 930525 13:30 

Compound R.T. Q ion A r e a  
-____---_------___------------ ----- 

1 )  *1,4-Dichlorobenzene-d4 9.31 
2) 2-Fluorophenol 6.08 
3) 2-Chlorophenol-d4 8.86 
45 Phenol-d5 8.90 

1 0 5  1,2-Dichlorobenzene-d4 9.84 
1 7 )  *Naphthalene-d8 13.11 
18) Nit robenrene-d5 11.03 
3 1 )  *Acenaphthene-dl0 18.55 

2-Fluorobiphenyl 16.61 
2,4.6-Tribromophenol 21.02 

*Phenanthrene-dl0 23.05 
6 3 )  "Chrysene-dl2 31.29 

28.22 65) Terphenyl-dl4 
7 1 )  *Perylene-d12 35.42 

# 

_ _ _ _ -  --  
152.0 
112.0 
132.0 
99.0 

152.0 
136.0 
82.0 
164.0 
172.0 
330. 0 
188.0 
240.0 
244.0 
264.0 

. _ _ _ - _ _  
45894 

15 1 1 5 0  
144996 
202932 
5713 

157594 
1 3 1 0 1 5  
65637 

162334 
48561 
100626 
110183 
192486 
122042 

Conc Units q 
- -__--_- ------- --- 

40.00 ng 98 
106.17 ng 86 

100.46 ng 96  
101.73 ng 94 

5.47 ng 95 
40.00 ng 84 
71.40 ng 88 
40.00 ng 90 
65.52 ng 95 
86.07 ng 543 

40.00 ng 95 
78.22 ng 91 
40.00 ng 35 

40.00 ng 98 

* Compound is ISTD 
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QUANT REPORT P a g e  1 

Operator ID: MEL Quant R e v :  7 Quant Time: 930525 19:57 
Output Fi 1s: ^82?18: :F3 Injected at: 930525 19:lO 
Data File: >82916::D5 Dilution Factor: 1.00000 
Name: 390 AD1584 BLK Instrument ID: GC/MS 82  
Misc: 2UL 31.196: 1ML BTL# 5 

ID File: BID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 Last Qcal Time: 930525 13:30 

Compound R.T. Q ion Area Canc Units q --------------____------------ ----- ----- -------- -------- ------ 3 --- 
1 )  *1,4-Dichlorobenzene-d4 9.31 152.0 45894d 40.00 ng 98 
2) 2-Fluorophenol 6.08 112.0 1 5 1 1 5 0  106.17 ng7/ 86 

4 )  Phenol-d5 8.90 99.0 202932 100.46 1-1967 96 
3 )  2-Chlorophenol-d4 8.86 132.0 144996 101.73 ngQ 94 

1 0 )  1,2-Dichlorobenzene-d4 9.84 152.0 5713 5.47 ng c$ 95 
1 5 )  N-Nitroso-di-n-propylamine b.85 11.03. 70.0 17065 lL=-w-o, 52 

2-Fluorobiphenyl 16.61 172.0 162334 65.52 ng(L 95 
) 2,4,6-Tribromophenol 21.02 330.0 48561 86.07 ngS7 93 
1 Dimethylphthalate 16.12 18.55- 163.0 14218 5 * q m '  47 

31.29 240.0 110183J 40.00 ng 95 

7 1 )  "Perylene-d12 35.42 264.0 1220424 40.00 ng 95 

1 7 )  "Naphthalene-d8 13.11 136.0 157594J 40.00 ng 84 
181 Nitrobenzene-d5 r( 11.03 82.0 13 1 0 1 5  71.40 n g  7/ 88 
3 1 )  XAcenaphthene-dl0 18.55 164.0 65637d 40.00 ng 90 

5 2 )  *Phenanthrene-dlO 23.05 188.0 1006261/ 40.00 n g  98 
63) "Chrysene-dl2 
65) Terphenyl-dl4 28.22 244.0 192486 78.22 ng78 91 

4' 

* Compound is ISTO 
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OTClL I O N  CHROHRTOGRflH 
F i l e  >B2918 35.0-500.0 mu. 39 584 BLK 2LlL 31 ,196 : I t lL  

TI: ROi 
6 I 100 1 1 280 300 470 500 3 0  

rllrllJ 1 I I 8 1 ' I 1 1 I , I I 1 I & 1  1 I . ' 1 L I ' 1 , 1 I L 1 1 I I I , I  

4.0 

Data File: >62918: :D5 a 
Name: 390 AD1584 BLK 
Misc: 2UL 31.19G:lML 

Id File: EID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 

Operator ID: MEL 
Quent Time : 930525 19:57 
Injected at: 930525 19:lO 

Quant Output File: 
Inst rurrtent ID: 

"B2918: : F3 
GC/MS 82 

BTL# 5 

Last Qcal Time: 930525 13:30 

Page 1 of 3 
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'OTAL I ON CHRORQTOORAH 
rile ?82918 35 .6 -500 .0  &mu. 1884 BL K 2UL 31.198 IIHL E Fi@ 

700 800 900 1000 1100 1200 1300 

* 

44808 

40000 

36000 

3288(! 

5 
f 
I 

I 
e- 

4 
J l  s 

16008 

12000 

R 

Data File: >82918: :D5 
Name: 390 AD1584 BLK 
Misc: 2UL 31.19G:lML 

Quant Output F i l e :  *B2918::F3 
Instrument ID:  GC/MS #2 

BTL# 5 

Id File: BID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 Last Qcal Time: 930525 13:30 

Operator ID:  MEL 
Quant T i m e  : 930525 19:57 
Injected at: 930525 19:10 

Page 2 o f  3 
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TOTQL  ION CHROHRTOGRRH 

0 Data File: >B2918::05 
Name: 390 AD1584 BLK 
Misc: 2UL 31.19G:lML 

Id File: BID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731 U9:37 

Operator ID: PIEL 
Quant Time : 930525 19:57 
Injected at: 930525 19:lO 

Quant Output File: "82918::F3 
Instrument ID: GC/MS 4+2 

BTL# 5 

Last Wcal Time: 930525 13:30 

Page 3 of 3 
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LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

CUSTOMER SAMPLE NO. 

@b Job Name:LOCKHEED - TAD 

Lab Code:LAS Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 29.53 (G/L) G 

Level : (low/med) LOW 

% Moisture: 0 decanted: (Y/N) N 

Concentrated Extract Volume: 1000.00 

Injection Volume: 2.00 (UL) 

GPC Cleanup: (Y/N) Y pH: 0.0 

0 

0 

CAS NO. COMPOUND 

Contract:- I Lcsol 
SAS No. : SDG No.:RF112002 

Lab Sample ID:AD1585 

Lab File ID: B2919 

Date Received: / / 
Date Extracted: 5/20/93 

(uL) Date Analyzed: 5/25/93 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

3300. 
680. 
3100. 
680. 
2100. 
,680. 
680. 
680. 
680. 
2100. 
680. 
680. 
680. 
680. 
680. 
680 - _ _ _ _  
680. 
2100. 
680. 
680. 
680. 

3600. 
680. 
680. 
680. 

1700. 
680. 

1700. 
680. 
680. 
680. 

1700. 
2100. 

Q 

U 

- 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

U 
u 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

FORM I - CLP SV-1 3/90 

2 3 9  



LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

0 

a b  Job Name:LOCKHEED - TAD 

51-28-5---------2,4-Dinitrophenol 
100-02-7--------4-Nitrophenol 
132-64-9--------Dibenzofuran 
121-14-2--------2,4-Dinitrotoluene 
84-66-2---------Diethylphthalate 
7005-72-3-------4-Chlorophenyl-phenylether 
86-73-7--------- Fluorene 
100-01-6--------4-Nitroaniline 
534-52-1--------4,6-Dinitr0-2-methylphenol 
86-30-6---------N-Nitrosodiphenylamine (1) 
101-55-3------- -4-Bromophenyl-phenylether 
118-74-1------- -Hexachlorobenzene 
87-86-5-------- -Pentachlorophenol 
85-01-8--------- Phenanthrene 
120-12-7--------Anthracene 
86-74-8-------- -Carbazole 
84-74-2-------- -Di-n-butylphthalate 
206-44-0------- -Fluoranthene 
129-00-0------- - Pyrene 
85-68-7-------- -Butylbenzylph thalate 
91-94-1---------3,3’-Dichlorobenzidine 
56-55-3---------Benzo(a)anthracene 
218-01-9--------Chrysene 
117-81-7------- -big (2-Ethylhexyl) phthalate 
117-84-0--------Di-n-octylph thalate 
205-99-2------- -Benzo (b) fluoranthene 
207- 08 - 9 - - - - - - - -Benzo (k) f 1 uoranthene 
50-32-8-------- -Benzo (a) pyrene 
193-39-5-------- Indeno (1,2,3 -cd) py rene 
53-70-3-------- -Dibenz (a, h) anthracene 
191-24-2------- -Benzo (9 ,  h, i) perylene 

Lab Code:LAS Case No. : 

Matrix: (soil/water) S O I L  

Sample wt/vol: 29.53 (G/L) G 

Level : (low/med) LOW 

% Moisture: 0 decanted: (Y/N) N 

Concentrated Extract Volume: 1000.00 

In j ect ion Volume : 2.00 (UL) 

GPC Cleanup: (Y/N) Y pH: 0.0 

CAS NO. COMPOUND 

CUSTOMER SAMPLE NO. 

Contract:- I Lcsol I 
SAS No. : SDG No.:RF112002 

Lab Sample ID:AD1585 

Lab File ID: B2919 

Date Received: / / 
Date Extracted: 5/20/93 

Date Analyzed: 5/25/93 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

I 
(1) - Cannot be seperated from Diphenylamine 

FORM I - CLP SV-2 

Q 

U 

U 

U 
U 
U 
U 
U 
U 
U 
IJ 

680. 
680. 
2300. 
680. 
680. 
680. 
680. 
680. 
680. 
680. 
680. 
680. 
680. 
680. 
680. 

3/90 
240 

U 
U 
U 
u 
U 

U 
U 
U 
u 
U 
U 
U 
u 
U 
U 
U 
IJ 



LOCKHEED ANALYTICAL LABORATORY 

TENTATIVELY IDENTIFIED COMPOUNDS 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Job Name:LOCKHEED - TAD 

Lab Code:LAS Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 29.53 (g/ml) G 

Level : (low/med) LOW 

% Moisture: 0 decanted: (Y/N) 

- Contract : 

SAS No. : 

N16 

Concentrated Extract Volume: 1000.00 

Injection Volume: 2.00 (UL) 

GPC Cleanup: (Y/N) Y pH: 0.0 

Number TICS Found: 0 

I .  

8 .  
9. 
10. .. 
11. 
12. 
13. 
14. 
15. 
16 e 

17. 
18. 
19. 
20. 
C I - I  
L I .  

22. ~~ 

23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

CUSTOMER SAMPLE NO. 

I Lcsol I 
SDG No.:RF112002 

Lab Sample ID:AD1585 

Lab File ID: B2919 

Date Received: / / 
Date Extracted: 5/20/93 

Date Analyzed: 5/25/93 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

FORM I - CLP SV-TIC 

Q 

3/90 



QUANT REPORT Page 1 

Operator ID: MEL 
Output File: “82919::F3 
Data File: >E32919: :D5 
Name: 390 AD1585 LCS 
Misc: 2UL 25.53G:lML 

ID File: BID390::UP 
Title: 3/90 ENA 
Last Calibration: 920731 09:37 

Quant Reu :  7 Quant Time: 930525 20:54 
Injected at: 930525 20:08 

Di lut ion Factor: 1.00000 
Instrument ID: GC/MS #2 

BTL# 6 

Compound R.T. 

1 )  *1,4-Dichlorobenzene-d4 
21 2-Fluorophenol 
3) 2-Ch lorapheno 1-d4 
4) Phenol-d5 
5) Phenol 
7) 2-Chlorophenol 
9 )  1,4-Dichlorobenzene 

1 0 )  1,2-Dichlorobenzene-d4 
1 5  1 

2 w 1,2,4-Trichlorobenzene 
29) 4-Chloro-3-methylphenol 
3 1 )  *Acenaphthene-d10 
36) 2-Fluorobiphenyl 
37) 2,4,6-Tribromophenol 
43) Hcenaphthene 
45 1 
47) 
52) *Phenanthrene-dl0 
5 7 )  Pentachloropheno 1 
63) “Chrysene-dl2 
64) Pyrene 
651 Terphenyl-dl4 
7 1 )  *Perylene-d12 

N-N i t roso-d i -n-p ropy 1 ami ne 

N i t robe n z e n e - d 5 
*Naphthalene-d8 

4-Ni t ropheno 1 
2,4-Din i t roto luene 

9.31 
6.08 
8.36 
3.92 
8.94 
8.90 
9.37 

10.54 
13.11 
11.06 
13.03 
15.32 
18.5’5 
16.62 
21.02 
18.65 
19.51 
19.40 
23.06 
22.80 
31.30 
27.48 
28.22 
35.43 

9.84 

Last Qcal Date: 930525 13:30 

Q ion 

152.0 
112.0 
132.0 
99.0 
94.0 
128.0 
146.0 
152.0 
70.0 
136.0 
82.0 
180.0 
107. U 
164.0 
172.0 
330.0 
153.0 
109.0 
165.0 
138.0 
266.0 
240.0 
202.0 
244.0 
264.0 

- -_-_ - 
Area 

__----- - 
499 09 
16 1748 
156011 
222377 
245139 
158992 
119050 

6213 
97623 
164394 
141665 
85025 
135158 
72081 
133595 
62040 
155533 
28605 
58599 
114284 
76741 
118086 
234422 
211556 
128597 

Conc Units q 
_ _ _ - _ _ _  ------- --- 

40.00 ng 57 
104.48 ng 89 
100.65 ng 97 

96.34 ng 99 
90.71 ng 99 
61.84 ng 97 

61.83 ng 77 

74.01 ng 85 
61.06 ng 54 

67.48 ng 95 
100.13 ng 95 
61.60 ng 98 

101.23 ng 96 

5.47 ng 98 

40.00 ng 86 

104.97 ng 1 0 0  
40.00 ng 86 

112.47 ng 61 
63.48 ng 91 
40.00 ng 98 
106.66 ng 98 

68.19 ng 85 
80.22 ng 92 

40.00 ng 94 

40.00 ng 96 

* Compound is ISTD 

2 4 2  



QUANT REPORT Page 1 

Operator ID:  MEL 
Output Fi 1s: ^B2919: :F3 
Data File: ,82919: :D5 
Name: 390 AD1585 LCS 
Misc: 2UL 29.53G:lML 

ID File: BID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 

Compound 
........................... 

1 )  *1,4-Dichlorobenzene-d4 
2) 2-Fluorophenol 
3 1 2-Ch loropheno 1-d4 
4) Phenol-d5 
5) Phenol 
7) 2-Chlorophenol 
8 )  1,3-Dichlorobenzene 
9 )  1,4-Dichiorobenzene 

1 0 )  1,2-Dichlorobenzene-d4 
N-Nitroso-di-n-propylamine 

2 2 )  2,4-Dimethylphenol 
25) 1,2,4-Trichlorobenzene 
29) 4-Chloro-3-methylphenol 
3 1 )  "Acenaphthene-dlO 
36) 2-Fluorobiphenyl 
37) 2,4,6-Tribromophenol 
391 Dimethylphthalate 
43) Acenaphthene 
45 1 4-Ni t ropheno 1 
47) 2,4-Dinitrotoluene 
52) "Phenanthrene-dlO 
57) Pentachlorophenol 
63) "Chrysene-dl2 
64) Pyrene 
65) Terphenyl-dl4 
7 1 )  "Perylene-dl2 

* Compound is ISTD 

Quant Rev: 7 Quant Time: 930525 20:54 
Injected at: 930525 20:08 

Dilution Factor: 1.00000 
Instrument ID: GC/MS #2 

BTL# 6 

Last Qcal Time: 930525 13:30 / 

7 6 .  R.T. Q ion Area Conc Units q 
- - . - -  ----- - 

9.31 152.0 
6.08 112.0 
8.86 132.0 
8.92 99.0 
8.94 94.0 
8.90 128.0 
%3+-146.0 
9.37 146.0 
9.84 152.0 

J10.84 70.0 
13.11 136.0 
11.06 82.0 
13.03 107.0 
13.03 180.0 
15.32 107.0 
18.55 164.0 
16.62 172.0 
21.02 330.0 

l8.12 18.55 163.0 
18.65 153.0 
19.51 109.0 
19.40 165.0 
23.06 188.0 
22.80 266.0 
31.30 240.0 
27.48 202.0 
28.22 244.0 
35.43 264.0 

_ _ _ _ _ _  _------- ------- 
49909d 40.00 ng 
161748 104.48 ng70 
156011 100.65 "967 
222377 101.23 ngd7 
245139 96.34 "964 
158992 90.71 ngdo 

119050 61.84 ng62 

97623 61.83 n g 6 2  

119050 W N D  ' 

6213 5.47 ng T+ 
_ -  

1643944 40.00 ng 
141665 74.01 ng79 

1210 ,850 ng 
85025 61.06 ngd] 
135158 104.97 ng7,, 
720811/ 40.00 ng 
183595 67.48 ngt7 
62040 100.13 "967 

159533 61.60 ng62 
28605 112.47 ng75 
58599 63.48 "963 
114284d 40.00 ng 
76741 106.66 ng7/ 
118086 l/ 40.00 ng 
234422 68.19 ngd8 
211556 80.22 ngJo 
128597J 40.00 ng 

16 062 - N D  

. - -  
97 
89 
97 
96 
99 
99 
97 
97 
98 
77 
86 
85 
72 
94 

1 0 0  
86 
95 
95 
46 
98 
61 
91 
98 
98 
94 
85 
92 
96 
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'OTRL I O N  CHROHRTOGRRH 
File ?E32919 3 5 . 0 - 5 0 0 . 0  amu. 398 QDl.505 i Lcs . 2UL 29,838 t i H L  

TIC 
- 1 1  I l l t l r 6 , r l t l t I  * 1 1 1 1 , ' 1 ,  i r , ' l r l r r l , , , l l , l l l l l l  < l l l l , ' l r r l l l -  

100 290 378 400 500 600 

70000 

65880 

60000 

55000 

50000 

45080 

48808 

36000 

30000 

25860 

10000 

5000 

4 ' 8  

Data File: >62919::DCj Quant Output File: "B2919::F3 
Name: 390 AD1585 LCS Instrument ID: GCIMS #2 
Misc: 2UL 29.53G:lML BTLC 6 

Id File: BID390::OP 
Title: 3/90 ENA 
Last Calibration: 920731 09:37 Last Qcal Time: 930525 13:30 

Operator ID: MEL 
Quant Time : 930525 20:54 
Injected at: 930525 2 0 : 0 8  

Page 1 of 3 



_ U - l I I I I t I I I I r r l 1 , , I I r ' , '  , I I , I I I I , I I L 1 L I 1 I 1 L I I 1 I I I I ~ 1 '  , a r l l r , r # l , , I ~  
700 800 970 1000 1100 1500 1300 

70600 

65080 

60000 

55000 

50000 

45000 

40000 

35000 c 

3000% 

2BBBB 

Z0008 

is@@@ 

10000 

5000 

* 

' Data File: >B2919::D5 
Name: 390 AD1585 LCS 
Misc: 2UL 29.53G:lML 

Quant Output File: 
Instrument ID: 

"82919: :F3 
GC/MS 82 

BTL# 6 

Id File: BID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 Last Qcal Time: 930525 13:30 

Operator ID: MEL 
Quant Time : 930525 20:54 
Injected at: 930525 2 0 : 0 8  

Page 2 of 3 
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TOTRL ION CHROMQTOQRQN 
1685 LCS 2UL 29 .638  r1HL E: I7cl 

fle )B2919 35.0-560.0 amu. 

1400 1508 1600 1700 1800 1900 

3 656100 

60000 

55000 

50000 

45006 

40000 

35000 

30000 

26866 

20000 

18000 

50610 

Data File: >B2919::D5 
Name: 390 AD1585 LCS 
Misc: 2UL 29.53G:lML 

Quant Output File: "B2919::F3 
Instrument ID: GC/MS #2 

BTL# 6 

Id File: 810390::OP 
T i t l e :  3/90 BNA 
Lest Calibration: 920731 09:37 Last Qcal Time: 930525 13:30 

Operator ID: MEL 
Quant T i m e  : 930525 20:54 
Injected at: 930525 2 0 : 0 8  

Page 3 of 3 
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LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

a b  Job Name:LOCKHEED - TAD 

Lab Code:LAS Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 2 9 . 7 1  (G/L) G 

Level : (low/med) LOW 

% Moisture: 13 decanted: (Y/N) N 

Concentrated Extract Volume: 1000.00 

Injection Volume: 2.00 (UL) 

GPC Cleanup: (Y/N) Y pH: 0.0 

CAS NO. COMPOUND 

Contract : - 
SAS No. : 

CUSTOMER SAMPLE NO. 

I RF112002-MS I 
SDG No.:RF112002 

Lab Sample ID:AD1586 

Lab File ID: B2921 

Date Received: / / 

Date Extracted: 5/20/93 

(uL) Date Analyzed: 5/25/93 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

5000. 
7700 - 

3100. 
7700. 
7700 - - . _  

7700. 
7700. 
7700. 
7700. 
7700. 
3000. 
7700. 
7700. 
7700. 
4900. 
7700. 
7700. 
7700. 

19000. 
7700. 

19000. 
7700. 
7700. 
7700. 

19000. 
3300. 

10.00 

Q 

J 
U 
J 

J 
U 

U 
U 
U 
U 
J 

U 
U 
u 
U 
U - 
U 
U 

U 
U 
U 

J 

- 
J 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

-r 

FORM I - CLP SV-1 3/90 

2 4 7  



LOCKHEED ANUYTICAL LABORATORY 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

a 

@b Job Name:LOCKHEED - TAD 

51-28-5---------2,4-Dinitrophenol 
100-02-7--------4-Nitrophenol 
132-64-9--------Dibenzofuran 
121-14-2--------2,4-Dinitrotoluene 
84-66-2---------Dieth ht hala t e 
7005-72-3-------4-Chlz2phenyl-phenylether 
86-73-7---------Fluorene 
100-01-6--------4-Nitroaniline 
534-52-1--------4,6-Dinitr0-2-methylphenol 
86-30-6---------N-Nitrosodiphenylamine (1) 
101-55-3--------4-Bromophenyl-phenylether 
118-74-1--------Hexachlorobenzene 
87-86-5-------- -Pentachlorophenol 
85-01-8---------Phenanthrene 
120-12-7- - - - - - - -Anthracene 
86-74-8---------Carbazole 
84-74-2---------Di-n-butylph thalate 
206-44-0--------Fluoranthene 
129-00-0--------Pyrene 
85-68-7---------Butylbenzylph thalate 
91-94-1---------3,3’-Dichlorobenzidine 
56-55-3---------Benzo(a)anthracene 
218-01-9--------Chrysene 
117-81-7--------bis(2-Ethylhexyl)phthalate 
117-84-0--------Di-n-octylph thalate 
205-99-2------- -Benzo (b) fluoranthene 
207-08-9--------Benzo(k)fl uoranthene 
50-32-8---------Benzo(a)pyrene 
193-39-5----- - - -1ndeno (1,2,3 - cd) py rene 
53-70-3-------- -Dibenz (a, h) anthracene 
191-24-2------- -Benzo (9, h, i) perylene 

Lab Code:LAS Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 29.71 (G/L) G 

Level : (low/med) LOW 

% Moisture: 13 decanted: (Y/N) N 

Concentrated Extract Volume: 1000.00 

Injection Volume: 2.00 (UL) 

GPC Cleanup: (Y/N) Y pH: 0.0 

CAS NO. COMPOUND 

Contract:- 

SAS No. : 

CUSTOMER SAMPLE NO. 

I RF112002-MS I 
SDG No.:RF112002 

Lab Sample ID:AD1586 

Lab File ID: B2921 

Date Received: / / 

Date Extracted: 5/20/93 

(uL) Date Analyzed: 5/25/93 

Dilution Factor: 10.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

I 

- Cannot be seperated from Diphenylamine 

FORM I - CLP SV-2 
0 

7700. 
7700. 
7700. 
4400. 
7700. 
7700. 
7700. 

7700. 
7700. 
7700. - - .  

7700. 
7700. 
7700. 
7700. 
7700. 
7700. 

Q 

U 

U 

U 
U 
U 
U 

J 

J 

u 
U 
U - 
U 
J 

U 
U - 
U 
U 
U 
J 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 

3/90 

2 4 8  



LOCKHEED ANALYTICAL LABORATORY 

TENTATIVELY IDENTIFIED COMPOUNDS 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Job Name:LOCKHEED - TAD 
Lab Code:- Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 29.71 (g/ml) 

Level : (low/med) LOW 

Contract:- 

SAS No. : 

G 

% Moisture: 13 decanted: (Y/N) N16 

Concentrated Extract Volume: 1000.00 

Injection Volume: 2.00 (UL) 

GPC Cleanup: (Y/N) Y pH: 0.0 

Number TICS Found: 0 

CAS NUMBER 

I .  
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 

28. 
29. 
30. 

CUSTOMER SAMPLE NO. 

I RF112002-MS I 
SDG No.:RF112002 

Lab Sample ID:AD1586 

Lab File ID: B2921 

Date Received: / / 
Date Extracted: 5/20/93 

Date Analyzed: 5/25/93 

Dilution Factor: 10.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

FORM I - CLP SV-TIC 

I 

I 

I 

I 

Q 

~ 

3/90 

249 



QUANT REPORT Page 1 

Operator ID: MEL 
Output File: "B2921::F3 
Data File: >B2Y21::D5 
Name: 390 AD1586 MSA44231 
Misc: 2UL 29.71G:lML 1:lO 

ID File: BID390: :OP 
Tit le: 3/90 BNA 
Last Calibration: 920731 09:37 

Compound 
________---_____--------- - - - - -  

1 )  *1,4-DichIorobenzene-d4 
21 2-Fluorophenol 
3) 2-Chlorophenol-d4 
4) Phenol-d5 
5) Phenol 
7) 2-Chlorophenol 
9 )  1,,4-Dichlorobenzene 

101 1,2-Dichlorobenzene-d4 
1 5 )  N-Nitroso-di-n-propylamine 
1 7 )  *Naphthalene-d8 

2 9 1,2,4-Tr ichlorobenzene 
2 9 )  4-Ch loro-3-methylpheno 1 
311 XAcenaphthene-dlO 
36) 2-Fluorobiphenyl 
37) 2,,4,6-Tribromophenol 
43) Acenaphthene 
45 1 4-Ni t rophenol 
47) 2,4-Dinitrotoluene 
52) *Phenanthrene-dlO 
57) Pentachlorophenol 
63 1 *Chrysene-d12 
64) Pyrene 
65) Terphenyl-dl4 
7 1 )  "Perylene-dl2 

Nitrobenzene-d5 

Quant Reu: 7 Quant Time: 930525 22:49 
Injected at: 930525 22:03 

Dilution Factor: 1.00000 
Instrument ID: GC/MS 412 

HTLP 8 

Last Qcal Date: 930525 13:30 

R.T. GI ion 
_-__-  
9.32 
6.07 
8.85 
8.89 
8.93 
8.89 
9.36 
9.85 

10.81 
13.12 
11.04 
13.04 
15.31 
18.54 
16.60 
21.02 
18.64 
19.52 
19.38 
23.04 
22.73 
31.28 
27.46 
28.19 
35.41 

152.0 
112.0 
132.0 
99.0 
94.0 
128.0 
146.0 
152.0 
70.0 
136.0 
82.0 
180.0 
107.0 
164.0 
172.0 
330. 0 
153.0 
109.0 
165.0 
188.0 
266.0 
240.0 
202.0 
244.0 
264. 0 

krea 
-- 

54574 
24328 
23820 
34742 
36224 
24251 
15982 

621 
13684 

183047 
18671 
11923 
18076 
7 2 0 1 7  
25117 
9321 

2 1747 
2648 
6491 

112299 
8053 

103956 
31359 
27669 
110474 

Conc Units q 
------ _------ --- 
40.00 ng 95 

14.38 ng 93 

12.58 ng 98 
7.55 ng 37 
.497 ng 79 

14.29 ng 89 
13.98 ng 98 

12.95 ng 96 

7.88 ng 91 
40.00 ng 85 
8.76 ng 86 
7.69 nq 93 

12.61 ng 1 0 0  
40.00 ng 89 
9.24 ng 95 

6.40 ng 98 

40.00 ng 99 

15.06 ng 91 

10.42 ng 71 
7.04 ng 89 

11.39 ng 96 
40.00 ng 96 
10.36 ng 81 

95 40.00 ng 
11.92 nq 85 

* Compound is ISTD 
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QUANT REPORT Page 1 

Operator ID: MEL 
Output File: *B2921: :F3 
Data File: >B2921::05 
Name: 390 AD1586 MSA44231 
Misc: 2UL 29.71G:lML 1:10 

ID File: BID390::OP 
Title: 3/90 BNA 
Last Cslibration: 920731 09:37 

Compound --------------_--_--------- 
* 1,4-0 ich 1 o robenzene-d4 
2-Fluoropheno 1 
2-Chlorophenol-d4 
Pheno l-d5 
Pheno 1 
2-Ch loropheno 1 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene-d4 
N-Nitroso-di-n-propylamine 

Nitrobenzene-d5 
1,2,4-Trichlorobenzene 
4-Ch 1 o ro-3-me t hy 1 pheno 1 

*Acenaph t hene-d 1 0  
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Dimethylphthalate 
Acenaphthene 
4-N1 t ropheno 1 
2,4-Dini t r o t o  luene 

Pentachlorophenol 

Pyrene 
Terphenyl-dl4 

"Naphthalene-d8 

*Phenanthrene-dlO 

*Chrysene-d12 

*Pe r y 1 e ne- d 12 

Gluant Reu: 7 Quant Time: 930525 22:49 
Injected at: 930525 22:03 

Dilution Factor: 1.00000 
Instrument ID: GC/MS #2 

BTLB 8 

Last Qcal Time: 930525 13:30 / 

ZXlO z %.b 
R.T. Q ion Area Conc Units . q --- _ _ _ _ -  ---__ _-  
9.32 152.0 
6.07 112.0 
8.85 132.0 
8.89 99.0 
8.93 94.0 
8.89 128.0 
'L-5S-146.0 
9.36 146.0 

10.81 70.0 
13.12 136.0 

13.04 180.0 
15.31 107.0 
18.54 164.0 
16.60 172.0 
21.02 330.0 

la.iJ 38.56 163. 0 
18.64 153.0 
19.52 109.0 
19.38 165.0 

22.79 266.0 
31.28 240.0 
27.46 202.0 
28.19 244.0 
35.41 264.0 

9.85 152.0 

11.04 82.0 

23.04 188.0 

_ _ _ _ _ _  -------- ------ --- 
95 54874J 40.00 ng 

23820 13.98 ngq3 98 

36224 12.95 "9 86 96 
24251 12.58 ng B+ 98 

P '  
24328 14.29 1-1945 89 

34742 14.38 "9 76 93 

15982 W N B  97 
15982 7.55 ng7L 97 

621 ,497 ng s* 79 
13684 7.88 n g 7 ~  91 

1830474 40.00 ng 85 
18671 8.76 ngJ8 86 

18076 12.61 ng84 1 0 0  
72017J 40.00 ng 89 

15.06 ng/o 91 

98 
2648 10.42 ngdg 71 
6491 7.04 ng70 89 

8053 11.39 ng74 96 
1039564 40.00 ng 96 
31359 10.36 ngloq 81 
27669 11.92 ng fJ9 85 

11923 7.69 ng17 93 

25117 9.24 ng 42 95 

%%w ' 44 /$ 9321 
16636 
21747 8.40 ngJ'1/ 

1122994 40.00 ng 99 

1104744 40.00 ng 95 



OTFlL ION CHROHRTOGRRH 
'ile ?e2921 35.0-508.0 ZKIU. 398 R @ I  686 HSF144231 2IlL 29.7IniiML I I 19  

TIC 
100 200 308 470 500 600 

r , I , , , , I , ~ r , I ' , " t ' r ' , l r ~ I , , , , t , , ' '  , , " ~ , , , ~ , , l , , , , 1 , ~  

213000 

26000 

24000 

22000 

20000 

18000 

16000 

14000 

12000 

10000 

8000 

6000 

4000 

2000 

Data File: ,82921: :D5 Quant Output File: "B2921::F3 
Name: 390 AD1586 MSA44231 Instrument ID: GC/MS 1 2  
Misc: 2UL 29.71G:lML 1:10 BTL# 8 

Id File: BID390::OP 
Tit le: 3/90 BNA 
Last Calibration: 920731 09:37 Last Qcal Time: 930525 13:30 

Operator ID: MEL 
Quant Time : 930525 22:49 
Injected at: 930525 22:03 

Page 1 of 3 

252 



OTRC ION CHRONRTOQRAN 
'ile ?52921 3 5 . 0 - 5 0 0 . 0  ZI.MU. 398 ADIBS4 llS944231 2UL E?S.?l@ilML i 818 

T I C  
700 800 308 1080 1100 1200 1300 

el- 
' 1 , , , , I , ~ ~ I l I ' , r r ~ ~ ' I , I ' ' I , I ~ r ' I t r ~ ~  

28800 

26888 

24000 

22000 

28080 

18800 

16600 

14000 

12000 

18800 

8800 

6880 

4080 

2000 

d- 

Data File: >B2921::05 
Name: 3 9 0  AD1586 MSA44231 
Misc: 2UL 29.71G:lML 1:lO 

Id File: BID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 

Operator IO: MEL 
Quant Time : 930525 22:49 
Injected at: 930525 22 :U3  

Quant Output File: 
Instrument ID: 

*82921: : F 3  
G C m S  %2 

BTL# 8 

Last Qcal Time: 930525 13:30 

Page 2 of 3 
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Data File: >B2921::05 0 
Name: 390 AD1586 MSA44231 
Misc: 2UL 29.71G:lML 1:lO 

I d  File: BID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 

Operator ID: MEL 
Quant Time : 930525 22:49 
I n j e c t e d  at: 930525 22:03 

Quant Output File: 
Instrument ID: 

*82921: : F 3  
GC/MS #2 

BTL# 8 

Last Qcal Time: 9313525 13:30 

Page 3 of 3 



LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

a b  Job Name:LOCKHEED - TAD 

Lab Code:LAS Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.92 (G/L) G 

Level : (low/med) LOW 

% Moisture: 13 decanted: (Y/N) N 

Concentrated Extract Volume: 1000.00 

Injection Volume: 2.00 (UL) 

GPC Cleanup: (Y/N) Y pH: 0.0 

CAS NO. COMPOUND 

Contract: - 
SAS No. : 

CUSTOMER SAMPLE NO. 

I RF112002-MSD I 
SDG No.:RF112002 

Lab Sample ID:AD1587 

Lab File ID: B2922 

Date Received: / / 
Date Extracted: 5/20/93 

(uL) Date Analyzed: 5/25/93 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

10.00 

Q 

J 

J 
U 

U 
J 

U 
U 
U - 
U 

U 
U 
U 
U 
U 

J 

U 
U 

U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

J 

J 

T 

FORM I - CLP SV-1 3/90 
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LOCKHEED ANALYTICAL LABORATORY 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

@b Job Name:LOCKHEED - TAD 

Lab Code:LAS Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.92 (G/L) G 

Level : (low/med) LOW 

% Moisture: 13 decanted: (Y/N) N 

Concentrated Extract Volume: 1000.00 

Injection Volume: 2.00 (UL) 

GPC Cleanup: (Y/N) Y pH: 0.0 

CAS NO. COMPOUND 

Contract:- 

SAS NO. : 

CUSTOMER SAMPLE NO. 

I RF112002-MSD I 
SDG No.:RF112002 

Lab Sample ID:AD1587 

Lab File ID: B2922 

Date Received: / / 
Date Extracted: 5/20/93 

(uL) Date Analyzed: 5/25/93 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

4300. 
7400. 
7400 
7400. 
7400. 
7400. 
3200. 
7400. 
7400. 
7400. . _ _ _ .  

7400. 
7400. 
7400. . _ _  - .  

7400. 
7400. 
7400. 
7400. 
7400. 
7400. 

10.00 

Q 

U 

U 

U 

J 

J 

u 
U 
U - 
U 
U 
U 
U 
J 

U 
U 
U 
U 
U 

J 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
IJ 

(1) - Cannot be seperated from Diphenylamine 

FORM I - CLP SV-2 3/90 
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LOCKHEED ANALYTICAL LABORATORY 

TENTATIVELY IDENTIFIED COMPOUNDS 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 

Lab Job Name:LOCKHEED - TAD 

Lab Code:LAS Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.92 (g/ml) G 

Level : (low/med) LOW 

% Moisture: 13 decanted: (Y/N) 

Contract:- 

SAS No. : 

Nf6 

Concentrated Extract Volume: 1000.00 

Injection Volume: 2.00 (UL) 

GPC Cleanup: (Y/N) Y pH: 0.0 

Number TICS Found: 0 

CAS NUMBER --------------- --------------- 
1. 
2. 
3 .  

1 2: 
6. 
7. 
8. 
9. 
10 e 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

CUSTOMER SAMPLE NO. 

I RF112002-MSD I 
SDG No.:RF112002 

Lab Sample ID:AD1587 

Lab File ID: B2922 

Date Received: / / 
Date Extracted: 5/20/93 

Date Analyzed: 5/25/93 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

I I 
I I 

I I 

I I 
I I 

I I 
I 

I I 
I I 

l l  
I I 

1 1  
I I  
I I 

I I 
I I 

I I 

I I 
I I 

10.00 

I I 
FORM I - CLP SV-TIC 3/90 

257 



UUANT REPORT Page 1 

Operator ID: MEL Quant Rev: 7 Quant Time: 930525 23:46 
Output File: ^82922::F3 Injected at: 530525 23:OO 
Data File: ,82922: :D5 Dilution Factor: 1. 0 0 0 0 0  
Name: 390 AI31587 MSD44231 Instrument ID: GCIMS #2 
Misc: 2UL 30.92G:lML 1:lO E(TL# 9 

ID File: BID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 

Compound 
--------------------__________ 

1 )  *1,4-Dichlorobenzene-d4 
2 )  2-Fluorophenol 
3 1 2-Ch loropheno 1-d4 
4) Phenol-d5 
5) Phenol 
7) 2-Chlorophenol 
9 )  1,4-Dichlorobenzene 

1 0 )  1,2-Dichlorobenzene-d4 
1 5 )  N-Nitroso-di-n-propylamine 

2 w 1,2,4-Trichlorobenzene 
29) 4-Chloro-3-methylphenol 
3 1 )  "Acenaphthene-dlO 
365 2-Fluorobiphenyl 
37) 2,4,6--Tribromophenol 
431 Acenaphthene 
45) 4-Ni t ropheno 1 
47) 
52) *Phenanthrene-dl0 
5 7 )  Pentachlorophenol 
63) *Chrysene-d12 
64) Pyrene 
6 5 )  Terphenyl-dl4 
7 1 )  "Perylene-dl2 

*Naphthalene-d8 
Nitrobenzene-d5 

2,4-Din i t ro to iuene 

Last Qcal Date: 930525 13:30 

H . T .  Q ion Area 

9.31 152.0 55215 
6.06 112.0 24577 
8.84 132.0 22868 
8.90 99.0 33835 
8.93 94.0 34951 
8.90 128.0 23932 
9.35 146.0 15137 
9.85 152.0 685 
10.81 70.0 13507 
13.10 136.0 150806 
11.03 82.0 18455 
13.03 180.0 12473 
15.32 107.0 18150 
18.55 164.0 73282 
16.61 172.0 26372 
21.01 330.0 8560 
18.62 153.0 22123 
19.52 109.0 2731 
15.37 165.0 6207 
23.05 188.0 112522 
22.77 266.0 8135 
31.29 240.0 127425 
27.45 202.0 32385 
28.20 244.0 27777 
35.42 264.0 148015 

----- ----I -------- 
Conc Units q 

------- 
40.00 
14.35 
13.34 
13.92 
12.43 
12.34 
7.11 
.548 
7.73 

40.00 
8.31 
7.72 

12.15 
40.00 
9.53 
13.59 
8.40 
10.54 
6.41 

40.00 
11.48 
40.00 
8.73 
9.76 

40.00 

--- 
58 
79 
92 
9 0  
59 
97 
93 
87 
88 
84 
90 
55 

1 0 0  
87 
94 
91 
98 
61 
78 
98 
98 
97 
87 
89 
96 

* Compound is ISTD 
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QUANT REPORT Page 1 

Operator ID: MEL Quant Rev: 7 Quant Time: 
Output File: "B2V22::F3 Injected at: 
Data File: >B2922: :05 Dilution Fector: 
Name: 390 AD1587 MSD44231 Instrument ID: 
Misc: 2UL 30.92G:lML 1:lO 

ID File: BICl39O::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 Last Qcal Time: 

Compound R.T. Q ion Area .......................... 
1 )  *1,4-Dichlorobenzene-d4 
2) 2-Fluorophenol 
3) 2-Chlorophenol-d4 
4) Phenol-d5 
5) Phenol 
7 )  2-Chlorophenol 
8 )  1,3-Dichiorobenzene 
9 1 1,4- D i c h 1 o ro benzene 

N-Nitroso-di-n-propylamine 
1 0 )  1,2-Dichlorobenzene-d4 

1 "Naphthalene-d8 8' 1 Nitrobenzene-d5 
25 ) 1,2,4-Tr ich lorobenzene 
29) 4-Chloro-3-rnethylphenol 
3 1 )  *Acenaphthene-dlO 
36) 2-Fluorobiphenyl 
37) 2,4,6-Tribromophenol 
39) Dimethylphthalate 
43) Acenaphthene 
45) 4-Nitrophenol 
47) 
52) *Phenanthrene-dlO 
57) Pentachlorophenol 
631 *Chrysene-d12 
64) Pyrene 
6 5 )  Terphenyl-dl4 
7 1 )  *Perylene-d12 

2,4-Din i t roto luene 

---- _--__ ___-_  -------- -- 
9.31 152.0 55215 J 
6.06 112.0 24577 

8.90 99.0 33835 
8.93 V4.0 34991 
8.90 128.0 23932 
9.35 146.0 15137 
9.35 146.0 15137 
9.85 152.0 689 
10.81 70.0 13507 
13.10 136.0 190806 
11.03 82.0 18455 
13.03 180.0 12473 
15.32 107.0 18150 
18.55 164.0 73282J 
16.61 172.0 26372 
21.01 330.0 8560 

/$'.I2 18.55 163.0 171118 
18.62 153.0 22123 
19.52 109.0 2731 
19.37 165.0 62117 
23.05 188.0 112522J 
22.77 266.0 8 135 
31.29 240.0 127425J 
27.45 202.0 32385 
28.20 244.0 27777 

8.84 132.0 22868 

35.42 264.0 i48015J 

930525 23:46 
930525 23:OO 

1.00000 
G O M S  # 2  

B T L I  9 

930525 13:30 J 

Conc Units q 
. - - - - - -  ----- g, I - - -  

14.35 ng 46 79 
13.34 ng89 92 

12.43 ng 83 99 
12.34 ng 82 97 
7 a d . ,  94 
7.11 ng 7/ 93 
.548 ng gg 87 

40.00 ng 84 
8.31 .g83 Y O  
7.72 ng 77 95 

12.15 nggl 1 0 0  

9.53 ng95 94 
13.59 ng5/ 91 

40.00 ng 98 

13.92 ngq3 90 

7.73 ng77 88 

40.00 ng 87 

Cj-;-fF1--qYJD~ 45 
8.40 ng 8+ 98  
10.56 ng70 61 

40.00 ng 98 
11.48 ng77 98 

6.61 ngkd 78 

40.00 ng 97 
8.73 ng97 87 
9.76 ng 98 89 

40.00 ng 96 



'OTFIL ION CHROH~TOGRFIM 
F i l e  ?82922 35.0-580.0 smu. 1589 HSD4 4231 2ljL 3c?.926:1tlL lti@ 

i 28000 

24800 

20008 1 16800 

12000 

88130 

4000 

4 
sl 
4 

Data File: ,82922: :D5 Quant Output File: "82922::F3 
Name: 3 9 0  AD1587 MSD44231. Instrument ID: GC/'MS #2 
Misc: 2UL 30.92G:lML 1:lO BTL# 9 

Id F i l e :  BID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 

Operator ID: MEL 
Quant T i m e  : 930525 2 3 : 4 6  
Injected at: 930525 23:OO 

Last Qcal Time: 930525 13:30 

Page 1 of 3 
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OTRL ION CHROMRTOGRRN 
SD44231 2UL 3@ ,926 rlnL 1 :1g E! 'ile )B2'?22 3 5 . 0 - 5 0 8 . 0  amu. 

700 000 900 1000 1100 1200 1300 
, , r l r ,  ~ ~ I , , , , I , r , ' I , , , , I , , , , I , , , , I , , , ' I , , ' , I , , , , I , , , ~ , , , , I , , , , I ' , , ~  

32888 

28008 

24000 

200b0 

16000 

12000 

8900 

4080 

R a t a  File: >f32922::D5 
Name: 390 AD1587 MSD44231 
Misc: 2UL 30.92G:lML 1:lO 

Id File: BID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 

Quant Output F i l e :  *B2922::F3 
Instrument ID: G U M S  $2 

BTL4k 9 

L a s t  Qcal Time: 930525 13:30 

Operator ID: MEL 
Quant Time : 930525 23:46 
Injected at: 930525 23:OO 
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Data File: >B2922::D5 
Name: 3 9 0  AD1587 MSD44231 
Mise:  2UL 30.92G:lML 1:10 

&ant Output File: /'82922::F3 
Instrument ID: G U M S  %-2 

BTL# 9 

Id File: BID390::OP 
Title: 3/90 BNA 
Last Calibration: 920731 09:37 Last Qcal Time: 930525 13:30 

Operator ID: MEL 
Quant Time : 930525 2 3 : 4 6  
Injected at: 930525 23:00 

Page 3 of 3 

2 6 2  





c c 

E f :  
N I  



L 

C 
U 
n 



m 

N a 

L m 

0 :  5 

m 
0 
Y 
'c 

C 
U 

.C 

d 
m 

L 

L 
W 

e 

Y 

C 
3 

.- 

Y 
4 z 
al 
p: 

m- 
z 0 

W z 
w w  
Zp:8 a w n :  

w I 
n w  

, Y .  







0 

a r. 

0 '  5 
a n 



NNNN 
Y I Y I l n I n  

ssss 

d ,  
m t  
3 1  

Q I  
m m m m  m m  3 3 3  

I 
M I 

E 
f n t  



0 0 0 0  

2 l s 2 i g  

bi 


